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We manufacture these Riddles, Bellows and 
Flasks at our Chicago factory. They are 
made right and sold right, 





The S. Obermayer Co. 


CINCINNATI CHICAGO PITTSBURG 4 
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{ WWLindsay& Co. 


Harrison Building 
PHILADELPHIA, PA. 
U-S:A 
x Cable Address - 
/\ “Linviron, PHitave pHa” J | 























Just say the word and you will 
recieve one by Next Maal > 


W. W. Lindsay & Co. 


Harrison Building, 


Philadelphia, Pa. 
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THE 


“IMPERIAL” 


CORLISS 


AIR COMPRESSOR 


**Imperial’’ Compressor Plant of the Wellman-Seaver-Morgan Co., Cleveland, O. 


The latest refinement of high-speed compressor design, with free air 
capacities of 1000 to 5000 cu. ft. per min. at all ordinary pressures. Rand- . 
Corliss steam valves, giving first class steam economy with high speeds.— 
Imperial-Corliss air intake and cushioned discharge valves, giving highest 
compression efficiency.—Absolutely automatic, with economical regulation 
and bath lubrication effective at all speeds. The most compact compressor 
built, with the greatest air capacity perunit floor space.—A “‘high-duty’’ com- 
pressor in the truest sense, economical ininstallation, operation and up-keep. 


INGERSOLL RAND CO, 


Chicago Philadelphia if Broadway St 


; Louis El Paso 
Cleveland Houghton Mich. NEW YORK 


Pittsburg Boston 
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INCREASE YOUR DIVIDENDS 


We know of foundries that had old Cinder heaps. They put in 
our patent WATER CINDER MILL, and cleared up over 
$5000.00 in a year’s run. See if we cannot help you. See if 


you have not a gold mine. 





The above cut is one of our Motor driven Cinder Mills. 


We build both Motor and belt driven Mills. 


-THE W. W. SLY MFG. CO. 


Cleveland, O. 


Manufacturers of Foundry Appliances 


Send for our catalog if you have not received a copy. 
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In the Sturtevant High 
Pressure Blower 


there can be no harmful leakage after years of use. The bearings are 

always in perfect alignment. There is no possibility of interference 

between the rotors and no friction losses due to their rubbing together. 
Bulletin No. 127 describes it. 


B. F. STURTEVANT COMPANY 


BOSTON, MASS. 
General Office and Works, Hyde Park, Mass. 


New York Philadelphia Chicago London 


Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft 
Apparatus ; Fans, Blowers and Exhausters; Steam Engines, Electric Motors and 
Generating Sets; Fuel Economizers; Forges, Exhaust Heads, Steam Traps, Etc. 


607 
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“ABC” Steel Pressure Blowers \ 





The Blast Wheel is one of the most important factors in the construction of a 
Pressure Blower. In the ‘‘ ABC’’ the blast wheel is made up of a tough and strong 
malleable iron spider, and a selected quality of sheet steel. The rivets are of a special 
grade and the riveting is done in a mest careful manner. The wheel is then trued up 
and balanced in a special balancirg machine, being tested for balance up to nearly 
double the speed it will regularly have to run. 


It is only in this careful and thorough manner of constructing and testing that the 
purchaser can be assured of a perfectly smooth and safe machine at the high speeds 
demanded in the class of work to which these Blowers are applied. 


Ask for new Catalogue No. 190-A 
AMERICAN BLOWER CO., 


DETROIT, 
New York Chicago London 
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The difficulty in lubricating heavy machinery is 
fully met by 


DIXON’S FLAKE GRAPHITE 


This lubricant withstands great heat and will stay 
in slow moving bearings even under enormous 
pressure. 

Dixon’s Book on lubrication No, 5J-C will give you 
} complete information on the subject—it’s free. 


JOSEPH DIXON CRUCIBLE CO. 
JERSEY CITY, N. J. 
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Pheumatic Foundry Elevators 





CURTIS & CO. MANUFACTURING CO. 


ST. LOUIS, MO. 
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Brass Molders’ Flasks 


Of Every Style 
and Size 


Furnaces, Drying Stoves, 
Spill Troughs, Clamps, 
Boards, Tongs, Crucibles, 
etc., etc. 


All our flasks inter- 
change with any of 
same size made by 
us. 


Our own foundries 
ensure prompt 
shipments. 


THE OSCAR BARNETT <STANDARD> FLASK 
IS MADE ONLY BY 


Oscar Barnett Foundry Co. 


Founded 1845 NEWARK, N. J., U.S.A. 
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The Cost of Foundry 
Lifting 


If you figure current at 10c 
per kilowatt hour, (which is a 
high rate—6c per kilowatt 
hour would be closer the aver- 
age figure), a Yale & Towne 
Electric Hoist with one cent’s 
worth of current will lift a ton 
33 feet. 
The foundry controller is grad- 
uated to five speeds so that the 
hook can be eased to the 
fraction of aninch. This en- 
ables cores to be lifted rapidly 
without the least damage to 
the mould while the _ next 
minute a casting weighing tons 
may be picked up and taken 
to the cleaning room. 

This hoist is almost as portable as a TRIPLEX CHAIN 

BLOCK. It is simple to install and operate, and all parts are 


easy of access, but carefully enclosed against dust, heat and 
moisture. 


Our catalog pictures some foundry installations. 
Write for it, 


The Yale & Towne Manufacturing Company 
g Murray St. New York. 


EUROPEAN WAREHOUSES—Fairbanks Co., London and Hamburg 
Fenwick Freres & Co., Paris; Alfred H. Schiitte, Kéln a Rh 
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| PHILADELPHIA, PA. | 


Modern Machine Tools 


We illustrate hereunder one of our specialties 
for Foundry use, which has proved very 
satisfactory and profitable in service. 




















Centrifugal Sand Mixing Machine 


We have furnished these machines to many users 
and shall be pleased to supply full par- 
ticulars upon application. 


TRAVELING CRANES JIB CRANES 
| SHOP TURNTABLES 
Improved Injectors for Boiler Service 
SHAFTS, HANGERS, PULLEYS, 


COUPLINGS, Etc. 
FOR THE TRANSMISSION OF POWER. 
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Compare the Quality 
every time you com- 
pare the price and 
you will always buy 


herry Valley tro 


the best for your foundry. 
Soft, strong, uniform, fluid. 











We have some for 
immediate shipment. 





The Cherry Valley Iron Co. 
Pittsburg 
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No crucible is better made 


or gives longer wear than 


For over fifty years Brass Founders every- 


where have backed us up in this statement. 


J. H. Gautier & Co. 


JERSEY CITY, N.J. 
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This trade mark 
stands for the acme 
of crucible uniformity. 











No better made. ‘The bestis none too good. 
We spare no expense in giving the trade the 
best that high grade material—long experi- 
ence, and careful workmanship can produce. 


A trial will convince you. 








Robert J. Taylor, !ncorporated 


1900 to 1916 Callowhill Street 


PHILADELPHIA, PA. 























Crucible-making has en- 


gaged our entire thought 
and labor for 35 years. 


‘This partly explains why 
McCullough - Dalzell 


Crucibles lead all others. 


Send us an Order. 


McCullough- Dalzell 
Crucible Co. 


Pittsburgh 
< 
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CRUGIBLE 


CO. 





Test the merits of our special 
crucible made for the new 
oil or gas crucible furnaces. 
Customers report excellent 
service. @ All Ross-Tacony 
products are made on the 
principle of durability. 





ERS SR OR 
SEND YOUR ORDERS TO TACONY, PENNS, 
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MILLS DRY CORE COMPOUND 


No. 1 for heavy or ordinary Core-making 
No. 2 for any work, but is especially 
adapted for Malleable Iron, Brass and Steel 
Foundries. It goes three times as far 
as Rosin, and twice as faras Flour. No 
blow and no absorption of moisture. 


SYRACUSE X-XX-XXX CORE OILS 


Perfect adaptation for all work. Best Core 
Oil on the market. 


SYRACUSE LADELENE COMPOUND 


Facing, Core Wash, Lining for Ladles, 
Cupolas, Locomotive and Stationery Fire 
Boxes, Gas Work, etc. 








C. E. Nills, Specialist 





Half the cost making cores with 


REFERENCES GIVEN TO THE LARGEST our MILLS DRY CORE COMPOUND. 
FOUNDRIES IN THE COUNTRY. 





We have Agencies in the following cities, who carry our goods in stock, whose 
territories are as specified : 
GOLDEN RULE OIL CO., 171 Washington St., Chicago, Il. 

Agents, Cooke County, Illinois, and State of Iowa. 


HILL & GRIFFITH CO., Cincinnati, O. 
Southern Agents. 


WHITEHEAD BROS. CO., Providence, R. I. 
Agents for New England. 


THE DOMINION FOUNDRY SUPPLY CO., Ltd., Agents for Canada. 
Offices and Warehouses—122 Wellington St., Toronto, Ont. 
and 47 Murray St., Montreal, Que. 


C. E. MILLS OIL Co. 


Sole Manufacturers 


SYRACUSE, N. Y. 
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We cordially invite the representat ve Brass Foundry interests of the country 
to a compiete investigation of the advantages and merits of 


The “Steele-Harvey” 


CRUCIBLE BRASS MELTING FURNACE 


over the old coke or coal method. 


Our experience and knowledge of the interests of the Foundry has been based upon an 
experience commencing with the old way, and developing by degrees to the present, in 
connection with Oil or Natural Gas and Air. We do not claim impossible or extraor- 
dinmary advances, but a development of the method of melting, which is clean, 
economical, labor saving, above ground, no ashes, or waste of metal therein, a 
reduction in cost of fuel, using that only which is necessary to melt a given 
quantity of metal, one furnace doing what 3 similar coke crucibles formerly accom- 
plished. An honest machine, which if purchased will economize for cost value within a 
short time, rapidity of melting—reduction in loss—and extension in life of crucible— 
maintaining a high quality of metal 


Our Standard 


(Patented in the United States and all foreign countries.) 





IN MELTING POSITION IN POURING POSITION 


When you want it—“It is there with the goods.” Do not hesitate, but request 
one on trial and approval, and acceptance when satisfactorily demonstrated by our 
representative. On account of the enormous demand we have doubled our plant 
capacity and are in position to ship within 24 hours of receipt of order. 


Built for capacities from 120 to 1,500 lbs. per heat. 
Don’t delay—‘‘the other fellow will get ahead.”’ 


Write for Catalog. 


The Monarch Engineering @ Mfg. Co. 


BALTIMORE, MD., U. S. A. 


Works: Curtis Bay, Md. 


EUROPEAN Dgpot—J. W. Jackman & Co., Ltd., ‘‘Caxton House,’’ Westminster, London. 
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WHITING FOUNDRY EQUIPMENT CO. 


General Office and Works, HARVEY, ILL., U. S. A. (Uhicago Suburb) 


Engineers Designers Manufacturers 





Gupolas and Machinery for Gomplete equip- 
ment ot Foundry Plants. Contracts 
taken covering buildings and entire 
Installations. Inquiries Solicited. 


Have you our Catalogs? Ifnot,sendforthem. Tell us about 


. your Foundry Plans—we may be able to assist you. 
2000 in use. 
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A Light Gray Iron 


The plant of the Ferro Machine & 
Co., of Cleveland, O., is 
unique in a number of 


Foundry 
respects. In 
the first place it is an evolution of the 
foundry the 
place it is the outgrowth of the de- 
mand 


business, and in second 


for very high grade castings, 


which has been brought into existence 


EPOUN 


CLEVELAND, OHIO, NOVEMBER, 1906. 





Whole No. 171 


Specialty Foundry. 


referred to the hardware end was soon 


dropped and it became almost wholly 


When 


automobile came into general use 


a jobbing stove-plate foundry. 
the 
the 


automobile know- 


that 


manufacturers, 


ing they required thin, sound 


castings, naturally turned to 


which had had most 


those 


concerns experi- 








A LINE oF CoRE 


by the modern design of automobiles, 


gas and gasoline engines. 

The most successful concerns in any 
line are usually those which make such 
particular line as 


a specialty of some 


to enable them to excel all others in 
that particular branch. 

The original name of this firm was 
Hinge & Co. 


the 


the Hoffman Foundry 


In the course of evolution above 


BENCHES AND RACK OF CORES IN 


THE CorRE DEPARTMENT. 


ence in these lines and this 


took hold of a 


cylinder ji ybs. 


concern 
number of automobile 


Realizing the possibilities of high 


the 


pany was reorganized under its pres- 


erade and difficult castings, com- 


ent name, and acting on Andrew Car- 
negie’s motto, the management started 


out to “get brains wherever it could 


find them.” ‘This resulted in its secur- 
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ing the services of some of the best 
and brightest men in the foundry and 


automobile trades. One step led to 


another, until today this foundry, al- 
small, 


though comparatively supports 
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In order to insure a line of steady 
work, and also on account of the fact 
that a machine shop is desirable for 
certain purposes, it was decided to go 


into the manufacture of gasoline en- 











RESENT ‘TIME. 


rHE 


AT 





MADE 


EING 


) 
) 


ARE 


CyLINDERS WHiIcH 


OF 


NUMUER 








chemical laboratory and metallurgi- 
cal and foundry staff larger than that 


found in many concerns melting ten 


times the tonnage and employing a 


very much larger number of men. 


especially designed for marine 


gines 
work. To supply this demand a ma- 
chine shop has been equipped with the 
latest tools, both 


machine 


very standard and 


special. This shop is also 
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very handy, as it enables the company 
to take difficult and 
tricate castings and then to machine 
the 


contracts for in- 


them before they leave works. 


The range of the work now manu- 


factured may be judged somewhat 
from the fact that castings are fur- 
nished to concerns all the way from 
Topeka, Kan., to Providence, R. L, 


and that at least twenty-five different 
cylinders 
The 


shows a 


patterns of automobile are 


constantly in the sand. accom- 


panying illustration collec- 
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handled by 


cialty of 
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Some one making a spe- 
that particular class. It is 


this modern’ tendency that has 
brought the plant of the Ferro Ma- 
chine & Foundry Co. to its present 


state of excellence. 

The production of a perfect casting 
is the result of a large number of fac- 
For in- 


work 


tors operating in harmony. 


stance, the intricate cored re- 


quired in an automobile’ cylinder 
necessitates, first, a careful selection 
of core sands and binders: second, 

















VENTING OF 


tion of various types of cylinders 
turned out from this foundry. 

It is a fact worthy of note that no 
concern would today think of making 
on the one hand such standard equip- 
ment aS cap screws, wood screws, etc., 
the other hand 
concern would think 


ment of attempting to manufacturle 


while on no progres- 


Sive for a mo- 


its own machine tools of standard 
types In like manner the majority 
of the foundries are coming to recog 
nize the fact that certain classes of 


castings are specialties and should bé 





JACKET 


Cores. 


carefully constructed core 


dryers, core ovens, etc.; third, accur- 


ately fitted patterns and foundry rig 


including flasks ler special 


ging, 


appliances; fourth, very careful man- 
ipulation in melting and in the ascer- 
taining of the proper mixtures of iron 


fifth, the type of mold, that is, 


dry sand or green san 


to use; 


To meet these different require- 
ments it has been necessary to ex- 
pend a very large amount of thought 
and to carry on many exceedingly ex- 
pensive experiments. In this connec 
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the 


company employs an engineer who is 


ion one interest is that 


point of 


whole 


the 


the rigging, his 


in charge of 


duty being to study the work in 


and 
methods of 


foundry suggest new and im 
proved 
After 
studied 


ods” 


ect 


carrying it on. 


any given problem has been 


until the “engineer of meth- 


he has arrived at a 


solution, a 


beliey es cor- 


meeting of the foun- 








RAMMING Dry 


and 
staff is 


superintendent, metallurgist, 
members of 


The 


roughly 


the general 
proposed rigging is then 
and this 


results in 


illed 


discussed discus- 


m frequently decided im- 


provements In other words, much 


success oft 


this plan is due to 


am work. 


many of the large foundries 


only a. few small castings ar¢ 


required, these small castings may be 


and 
1 


and 


poured on a day when much large 


important work is on the floor, 


hence receive 
that 
be 


good casting. In 


the Vv do not 
The 


four attempts 


proper at 


tention result is three or 


have to made to se- 


cure one such cases 


it would be far cheaper to secure thi 


casting in the first place from 


good 


uch a foundry as the one under con 


ration, even though the © pric 
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therefor 
first. 


charged 
high at 


might seem 


Many 


very 
manufac- 
difficult 
machined 


large 
securing 


be 


turers are now cast- 
all 
over and show a perfectly clean sur- 
this 


Where any casting is to be turned 


which have to 


ings, 


face throughout, from company. 


out in quantity the company prefers 
the 
employs a 


to make patterns and core boxes 


and force of twenty-five 

















SAND MoO_Lps. 
all 
wood and metal pattern work. 

It is difficult to 
statements of 
this, 


patternmakers covering classes of 


exceedingly give 


any comparative the 
nlant as 
that the 
comparatively small, due to the intri- 


the 


1 
suc. a 


the 


output of on ac- 


count of fact tonnage 1s 


cate nature of work. There are 


the 
Of this number, sev- 
The 


consisted of 


three hundred men employed in 


foundry 


pr per. 


enty-five are coremakers. orig- 


inal melting equipment 


one 60-inch cupola. To this was added 


a five-ton air furnace. In order to 


keep pace with the rapid increase in 


the work, however, it has been found 


necessary to install a second air fur- 


nace of fifteen tons capacity. 


Many of the more intricate cylin- 


ders and difficult castings have to be 


made in dry sand molds. To take 
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DRAG RAMMED UP AND PATTERN 


care of this work, one mold oven is 
now in use and a second one under con- 
sideration. The core department con- 
tains three banks or sets of core 
ovens which are divided into un‘ts 
with doors on the sides, giving ready 
access to the various shelves for the 
placing of core plates into ovens, or 
for removal of the baked cores. All 
of the core ovens are being equipped 
with pyrometers. 

It goes without saying that this 
plant must be equipped with a very 
good cleaning department, but the 
equipment in this department is of 
standard type, consisting mostly of Sly 
tumbling barrels of the exhaust pat- 
tern. 

One point of interest in connection 
with the plant is that all power is 
furnished by gas engines driven by 
natural gas. These operate electric 
generators which furnish power for 
the various operations of the plant. 

\ll of the automobile cylinders are 
tested under 150 pounds hydraulic 
pressure. All castings are also checked 


or measured up carefully before be- 


IN PLACE 


ing 


has 


shipped. This latter 


been 


READY FOR THE CHEEK. 


found necessary 


precaution 


on 


account 











ASSEMBLED 


that seve 
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DRAG JACKET AND BARREL Cores Set. 














DRAG JACKET, BARREL AND Port Cores IN PLACE. 
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tracts being fulfilled require the set- 


ting of the cores within a limit of 1-32 


of an inch. 


Among the specialties which this 


company is willing to guarantee to 


supply are light castings not over % 


of an inch in thickness -which show no 
chill, 


but are poured from iron that 
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are baked. 
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After the cores have been 


tested they are passed to storage, or 


stocked on the shelves < shown at 


the left of the view. 


One interesting feat equip- 
ment is the front 


of . able i h -enter of the 


press 
end 


picture. turn- 














ALL CorRES IN 


has a strength of 30,000 pounds per 
square inch. 
Some idea of the range of cylinders 


had 


illustration 


made can be from the accom- 


panying showing twenty- 


five types which were being turned 


out at the time the writer visited the 


plant. One of the other illustrations 


shows one bay, or section, in the 


The 


benches in 


shop. core makers 


work upon 


front of windows. Back 


of these benches are situated 


benches, upon which the cores art 


tested and checked up 


PLAC! 


core 


tabl. S, 


READY CHEEK. 


Ing cores, 


known in 


the foundry These 


are 


pressed from dough le from flour 


and wat and are u as illustrated 


in the assembling f he cylinder 
molds, 


17 


shown in accompanying 


vent- 


ing difficult jacket illus- 


trated in another view Tl core box 


vn in the lower 


hand portion 


‘ , 
had the first 


of the view has layer of 


sand placed in the wax 


position 
for Some of 


lor venting 
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at the 


They are made 


the tapers are shown right of 


the core box. from 
before 
After the 


placed in the 


paraffin wax and are warmed 


use to render them pliable. 


tapers have been box 
the balance of the sand is rammed in 
and the 


shown 


upper portion of the box 


at the top of the view placed 
in position. One of the completed 
cores is shown at the right, while in 
against the 


the foreground leaning 
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shows a gang of four men engaged in 
putting up such molds, while another 
of the 
molds 


illustrations shows one of the 


under construction. The drag 


has been rammed up and the cheek 


portion of the pattern placed in 


position ready for ramming the cheek. 
Especial attention is called to the 
flask construction. 
made of 


flasks are 
accurately 


These 


cast iron plates 


fitted and bolted together. The plates 














CHEEK IN 


core box can be seen a portion of one 


of the cores which has been broken 


open to expose the vents. During the 


drying process the paraffin is all ab- 


sorbed by the core sand, thus leav- 


vents free or The vent 


taken = off 


ing the open. 


is all through the core 


prints. Of course it is necessary to 


use a few wires to stiffen such a core, 
and these are located so that they can 
be drawn out through one of the cored 
holes in the finished casting. 

The majority of the more intricate 
cylinders are cast in dry 


sand molds. 


One of the accompanying illustrations 


PLACE 


READY FOR COPE. 

are perforated to facilitate the escape 

of the steam during the drying of the 

molds. 
The 


bling one of the molds with its cores 


detailed operations of assem- 
are shown in some of the other views. 
I‘irst, the 
as they 
Next, 
with the barrel and drag jacket cores 


assembled 
appear in the 


cores are shown 


would mold. 
the drag portion of the mold 
in place is shown. After this the port 
cores are set as shown in the next il- 
lustration. 

Next, the upper or cheek portion of 
the jacket core is introduced and paste 


“noodles” placed about the joint as 
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shown to run-out. The 


cheek is then slipped over as shown 


prevent any 
called 
the 
These con- 
at the 
withdrawn 


is 


Attention 
hanging from 


next view. 
rope 


the 
the 
drag portion of the flask. 
the 
cores 


in 


to ends 


nect with vent passages 


end of the and are 


just previous to pouring, so as to in- 


sure a clear passage for the escape 
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allows a flood iron 
the 


found 


stantly and of to 
This 


absolutely 


rush down and into mold. 


quick pouring is 
necessary if accurate castings are to 


be produced. 
One of the one 
line of benches on the cylinder floor 


other views shows 
with the No. 2 air furnace in the back- 


ground, and another shows the quad- 





a 











Motp ReEap\ 


the 
this 


of the from 
The 
the mold with a cope in place, clamps 
One 


jacket cores. 


gases 


last view in ies shows 


ser 


set, and runner boxes attached. 


in connection with 
the 
the 


small 


thing of interest 
the 


that 


placing of boxes 


ot 


runner 1S 


each down gates 1s cov- 


ered with a square of tin, hay 


ing a few small in it, 


holes punched 
before the runner box is applied. This 
resistance 


sles 


tin gives a momentary to 


and enal the 


head 


melts 


the metal as it enters 


molder to maintain a in the r 


The t1 


un 


ner box. n almost 1n- 


ro 


rC ) > 
BE POURED. 


tuple and twin cylinder with a 


number of men engag 


placing 
the ner boxes 
The 


I air 


run pos tion 
No. 


ac- 


general nst tion of the 


We 
Lit 


1s shown the 


in 
[ his 


designed A 4 | 


furnace 
furnace 


the 


companying — line 


was lunt, 


metall of hose ser- 


rgist 


: eta.) - Paar? ve -actice 
Of articies ait l ice practice 


published in NDRY some 


ago and will remembered by 


readers The larger, 


the 
the 


furnace, 1S tructed o 
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same general lines, though of course 


the dimensions are greater. 
Some advantages of the use of the 


air furnace for pouring this class of 


entire bath of 
the 


previous to 


castings are that the 


metal can be brought to desired 


composition and _ tested 
tapping so that the test bars poured 


from the heat can be depended upon 
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mentioned can be depended upon to 
produce perfect castings unless all of 
the 


separate factors are in harmony. 


It is also interesting to note that while 


the air furnace in the hands of a 
skillful melter can be depended upon 
to produce iron of uniformly high 
grade composition, if the same _ fur- 


nace is placed in less skillful hands, 





ONE LINE OF 


BENCHES ON THE CYLINDER 


FLroor With No. 1 Atk FURNACE IN THE 


REAR. 


to represent accurately the composi- 


tion of from 


the castings the 


When 


iron, even with the very best of melt- 


poured 


furnace. pouring from cupola 


ing, irregularities will often 


the 


occur 


which cause iron to vary greatly 


between successive tappings. 


\nother advantage is that in melt 
ing in the air furnace, the composition 
of the iron in regard to certain im- 
purities such as sulphur can be con- 


tro) - . - ~] Ix, 
trolled very much more closely. 


point, however, which 


mention, and that 1s, 


factor in all of the series 


the iron is liable to vary between 


wider limits than would be the case 


with cupola metal. In the cupola, if 


the proper amount of coke is charged 
and the blast pressure maintained at 
the ordinary point, the process is, to 

large extent, fool-proof; but with 
the air furnace this is not true, and 
comparatively small variations in the 
treatment of the bath may result dis- 
astrously to the product. As _ stated 


above the test bars are the tell-tale 


which always remain to show how the 


process 1s working, 
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DIRECT METAL. 


There have many in- 
FouNpDRY from 


time to time concerning the use of di- 


been a_ good 


quiries directed to THE 


rect metal for castings, that is, the pour- 
ing of castings 
the blast 


with iron direct from 


furnace. In connection with 


some of these inquiries the editor sent 
out letters to a number of parties who 
had had more or less experience in the 
matter, and some of the replies are ex- 
ceedingly interesting. 

Thos. D. West, who uses direct metal 
very extensively in the casting of ingot 
molds, gives some very interesting in- 
upon the subject, 
which is as follows: 


formation some of 


make 
direct 


No one can line of 


reason 


a general 
metal. The 
that direct metal cannot be used for gen- 


work fre ym 


eral work is on account of its being so 


dirty. We can use it for ingot molds in 


a commercial way on account of the fact 


that we cast our molds with an 


open 
top and scrape off the dirt. Mr. West 
states that it 1s not direct metal which 


enables them to compete so successfully 
in the ingot mold business, but that it 
is the location and design of their shop 
and the careful management of all points 
of work. 

Another point which is to be consid- 
ered in attempting to use direct metal 
for general fact that 
who can use scrap in a mix- 


work lies in the 
founders 
ture with pig iron will obtain metal in 
the ladle which will cost less in dollars 
and cents than direct metal, for with di- 
rect metal the entire output is made of 


pig iron. 

The above’ remarks certainly are 
exceedingly damaging to the use of 
direct metal, but at the same _ time 
we know that in Europe _ direct 
metal is used quite extensively, but 


that there it is practically always used 
by first passing the 
mixer. There 


metal 
was a time 


through a 
when prac- 
tically all castings were made direct from 
the blast furnace, but the blast furnaces 
in that day were driven very slowly and 
the metal was much lower in carbon than 
at present, and especially low in silicon. 

One man who has had quite extensive 
experience in making direct metal castings 
for repair work for blast furnace plants 
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~ 
un 
N 


states that castings which can be easily 
blast fur- 
1ace metal so low in carbon and silicon, 
and that if it 
were passed through the cupola it would 
We know 


that metal of this character can be made 


machined can be made from 


particularly in_ silicon, 


produce only white castings. 


with a lower coke ratio in the blast fur- 


nace and, hence, costs less per ton, 
and it may be that the final secret of the 
use of direct metal will be found in this 
line. 

If direct metal comes into general use 
in this country it be possible 
that the will be used 


as in the-experiments at the Soo which 


may also 
electric furnace 


were conducted by the Canadian gov- 
ernment, and which seem to give such 


great promise of future success. 


The Western Foundry Supply Co., of 
East St. Louis, Ill., is sending out a very 
attractive calendar, the pad of which be- 
gins with and ends 


September, 1900, 


with August, 1907, thus corresponding 
more nearly with the business year as 
reckoned from vacation time to vacation 
time. The calendar consists of a square 
panel showing the summer girl enjoying 
The picture is 


mounted upon a red card, 12 x 20 inches, 


a dip in the ocean. 


with a calendar pad at the bottom. 

The American Blower Co., of Detroit, 
Mich., is sending out several new cata- 
logs, among which there are two of in- 
terest to foundrymen. 
7x8%4 


Soth of these are 
One describes the 
Co’s 

tilating and drying systems, illustrating 


inches. 
American Blower heating, ven- 
the “ABC” blowers for cupolas, forges 
and other purposes, while the other de- 
“AB” 


heating, ventilating, 


scribes the steel plate fans for 


and drying plants, 
etc. Both of these catalogs are well il- 
lustrated and contain a large amount of 
very valuable information, but it is in- 

‘ the 
Blower Co. 


should continue to use an odd size cata- 


conceivable to us that a company o 
standing of the American 
log, which is almost 
to the account ot the 
difficulty of filing it, when by 


always consigned 
waste basket on 
adupting 
the standard size they would have some- 
thing that would fit any regular catalog 


Sle 
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PRESIDENTIAL ADDRESS.* 


Gentlemen:—In addressing you for 
the first time as president, let me first 
of all 


you 


which 
me. It is 


thank you for the honor 


have conferred upon 
one which I highly appreciate. I re- 
gard associations and institutions of 
this type as powerful factors for edu- 
and the 
drymen’s Association, I think, will in- 


evitably 


cational work; British Foun- 


exert great influence on the 


education of the foundrymen of this 
country. 

The progress of the association 
we first met at Manchester 


and at 


two 
ago, Glasgow last year, 
been and 


hard work on the 


extremely satisfactory 


has involved much 


part of Mr. Buchanan and Mr. Finch. 


No association of this kind can be 


formed without a good deal of ardu- 


ous pioneer work and the overcoming 
of difficulties incidental to a newly 


“Noth- 


and the as- 


formed association; however, 


Ing succeeds like success,” 
sociation is becoming 


firmly estab- 


lished as a progressive and substantial 
The 
time of the 


institution. 
at the 


number of members 


Manchester meet- 


ing was 83, at the time of the Glasgow 
Today 
180, and |] 


will 


meeting 1I12I. members 
that 


greatly in- 


our 
number have no doubt 


these figures soon be 
creased upon. 

The objects of our association have 
already been amply explained to you, 
and I think we 


but I do 


are fully understood, 
not think we can too 
reiterate the 


often 
great educational value 
of our papers and the ensuing discus- 

ns, together with the visits to vari- 
ous works. 

It is the desire of your council that, 
should 
induce iron founders themselves to be- 
come 


so far as we possibly can, we 


members and take 


part in our 


work and discussions. Nothing but 


good to founders can accrue from an 
association formed from such a body 


of members engaged in all the 


branches of founding, taking their 


part in the discussions of scientific 


“Address given by Mr. H. Pilkington, 
dent of the British Foundrymen’s 
it the Middlesborough meeting. 


Presi 


\ssociation, 
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and practical founding, and the appli- 


cation of scientific research to every 
It is also the desire of the 
that 


should be given to the formation of 


part of it. 


council every encouragement 


district branches of the association, 
now in 
It is manifest that these 


associations could 


several of which are success- 


ful operation. 
district meet more 
frequently than the parent institution, 
and where there are sufficient mem- 
bers for a district association, if at all 
possible, it should be This 


only keep the members of 


formed. 
will not 
other, 
but will also materially strengthen the 


the district in touch with each 
association in general. 
that 


usually 


It has often been pointed out 
Scientific education has not 
formed part of the 


equipment. I 


foundryman’s 
feel convinced that this 


state of things, however true at one 


time, is now undergoing a process of 


considerable change and _ improve- 


ment; and there is no doubt that so 


far as managers and foremen are con- 


cerned they are all of an 


infinitely 
1 


superior type to what they were only 
a short time ago. 

It is 
the educational 


that 


coun- 


frequently asserted also 


facilities in this 
that the 
and their managers and foremen have 


try are such iron founders 
not the means of obtaining such scien- 


called 


some of 


tific, or so technical education, 


as in those countries with 
one of 
find 


fault with our own system because it 


which we compete. I am not 


necessarily 


those people who 


happens to be British, any more than 
I would find fault with the Britisher for 
the same reason, and I do not think that 
in these days we suffer much, if any at 


all, in comparison with other nations, 


either in regard to personnel or educa- 


tion. It appears to me that the higher 


educational facilities in this country are 
such as to provide a training as superior 


as that which can be obtained in any 


other country. The multiplication of our 


engineering colleges and universities has 
been very great, and their equipment has 


been ample and even lavish; while 


many, in their departments of metallurgy 


5) 


and engineering have provided them- 
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selves with miniature plants for pur 


poses of demonstration and 


So far 


research 
as these miniature plants at met 


allurgical and engineering colleges are 


devoted to such demonstration and re 
search, I do not think they are likel 
to form the subject of any criticism; but 
they must naturally be of very little 
value when it comes to teaching meth 


ods of practical work such as we are 


accustomed to in the works; indeed there 


is a distinct danger, as far as I have 
observed, that young men coming from 


these institutions have to spend a con 


siderable time in unlearning a 


gre it 


many things they have acquired which 


they had hitherto supposed to be of the 
nature of practical operations. 

[ am aware that I am treading on delt 
cate ground, but to me it seems that the 
alliance between the so-called technical 
those colleges 
after all 
education, in the 


and 
devoted to 


education colleges 


which are what is 


mostly literary forma 


tion of new universities, 1s one which 


does not seem to be as vet altogether to 


the advantage of high class technical 


training, and seems rather to turn out 


men who belong to the academy more than 
to the workshop. This academical spirit 


most frequently runs through the whole 


of the teaching staff from the professor 
kind of 


lownwards, and it 1s this spirit 


hich makes it questonable whether the 


professor or teacher should be entrusted 
ith the handling of even the toy plants 
hey possess; further, I do not think any 


ilurgy or engineering should 


occupied by any man who has had 
nly a purely academical training. 
Turning to the molder himself, from 
vhat I have seen in several countries, 


he British molder whatever his faults 


may be has nothing to fear as a practical 
an in comparison with those of any na 


shall 


it, as a molder, technical education has 


nm, and I think we have to admit 


usually formed part of his equip 


ent. 


It is an unfortunate fact to this coun- 


that, as a hody they do not display 


uch eagerness for educational improve 


ent and apprentices as a rule, devote 


hemselves very much more to 


sp rts 


lan to their own intellectual 


improve 
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ment This is no doubt partly brought 


about by the character and methods of 


instruction in the primary schools; and 
a consid- 


it is a system which will take 


erable time to alter. 


This association does not concern it- 


self with disputes between the employer 
there is one 


think, 


edu- 


and the employed, but 


species of relationship, which | 


may be fittingly referred to as an 


us would 
that 


cational matter, which many of 


like to see further developed, and 


is, that not only should the employers 
and the managers take the greatest pos- 
sible interest in the education of those 
they employ, but they should also take 
a deep personal interest in their recrea- 


tions and 
should be 


works, 


amusements. 
made, particularly so at 
to provide such facilities as gyin- 


nasiums, ground for athletic reading 


f 


rooms, lecture rooms, libraries, clubs 


and baths 
fostered | 


Every effort of this kind, 


\ the 


»Hroprietors or the 
’ 
management, leading to the  improve- 


ment of the workmen must, I am _ con- 


vinced, eventually produce a type of men 


capable of appreciating the dvantages 
of education and eager to take the op 
portunities of acquiring it I would go 
further, and see that all the apprentices 
attended certain courses in s« ce classes 
hearing upon their particular class 
of work, and, if possible, of arrang: 
ment, these subjects should be taught by 
members of the works staff 
The educ tional System ot this coun 
try, both primary and ndary, and 
that of the universities, has been under 
going a period of extensive and_ far 
reaching changes The primary part of 
in particular, ha been owly 


changing, but has suffered intet sely in 


and has been much retarded 


its progress, 


by the never-ending interference of re- 
ligious factions, while the cause of edu 


cation itself has taken a second 
Iluded 


1 low 
presidentta acadaress» 


[here is also no doubt, as was 


edu- 


cation imparted is by no means yet sat- 


isfactory; still, as one of those interested 
in school management and in education 
gener il] | can S ( id rable 
improvements have taken place, and 
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doubtless will do more rapidly, as the 
practical organization improves, and the 
promotion of 


co-ordination in primary, 


secondary and 


university education 


progresses. In the primary schools the 
children should be kept at school until 
they are older than at present, and the 
absurd and 
should be 


half-time 
abolished. In the 
standards or 


ridiculous system 
higher 
higher grade schools, ele- 
mentary science should be _— generally 
and with 


than the 


taught greater thoroughness 
education 
hitherto taught it. 


and art 


department have 


While the 


section of the 


science 
educational de- 
partment has been of great use to many 
of our workmen, and has enabled num- 
bers of them to foremen 


become and 


managers, its methods of 


not, up to the 


teaching can 
present, be regarded as 
satisfactory, or at all thorough, and it 
appears that the hope in the future lies 
with the fusion of this department with 
continuation 


and 


a superior class of t 


evening 
higher 


staffed with 


schools and_ the 


grade secondary schools 
eachers. 


as Mid- 


name in 


At a meeting in such a place 
dlesbrough with its 
all that 


it cannot but be 


historical 


concerns iron and engineering, 
a subject of interest to 
this address, 
pig iron and the 


which it 


refer, in some 


measure in 
of 


to the manufacture 


blast furnaces in is made. The 
whole basis of the beginning of the iron 
trade at Middlesbrough, and the verv 


great increase in the production of pig 


iron subsequently, was the discovery of 

ironstone in the Cleveland hills; 
Middlesbrough now 

very large quantities of foreign ores, its 

ll, 


of the iron and engineering trade it pos- 


and al- 


though imports 


own ore was really the basis, and is sti 


sesses. There have been authori- 


ties who have expressed alarm at the 


many 
impending scarcity of iron ore in the fu- 
pointed to the fact 
import some eight million tons 


ture, and who have 


that we 
of ore per year while we only raise about 
fourteen million tons. It may be pointed 
that almost the 
the imported ores are 


acid steel making, so that prac- 


out, however, whole of 


used for the pur- 
poses of 


tically all the iron which is used in 


foundries, is made from British ores, 


and the iron founder, whatever happens 


to the steel maker, need have no fear 
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future of this class 
of material for a long time to come. 


with regard to the 

The lias and oolitic ore deposits of 
this country begin in the Cleveland hills, 
and stretch all the way, more or less ir- 
Rut- 

Northamp- 
to Kent 


county 


regularly, through Lincolnshire, 


landshire, Leicestershire, 
Oxfordshire and 
this 
doubtless the earliest home of iron pro- 


Many of the 


tonshire and 


Sussex; and latter was 


duction. authorities ap- 
held the these 
little which, in 
my opinion, from a long experience in 


to have 
ores to be of 


pear extent of 


account, 


working them, is an entirely mistaken 
view to take. In the Midland districts, 
in many instances, the surface outcrops 
only have been worked, and then only 
the richest takes, while in the deep, vast 
quantities of ore remain untouched more 
or less similar in origin to those in Mid- 
dlesbrough, but much richer. There are 
also large quantities of ores which ap- 
parently are not seriously regarded at 
present 


in the oolitic districts, and these 


are surface ores with an iron content 


varying from 18 per cent to 23 per cent 
of iron. If these ores could be cheaply 
concentrated, as they 


indeed the 


undoubtedly will 


be, then supply of foundry 


ig iron is most amply guaranteed for 


I 
long periods to come. These ores have 


always been, since they were worked, 


making foundry pig 


chiefly used for 1g 


iron, for which purpose they are emi- 
nently suitable, and they form absolutely 
the cheapest and most plentiful sources 
of supply in this country. The 
land district alone raises nearly six mil- 
lion 


Cleve- 
tons of these lias ores per annum. 
Nothing is more striking to contem- 
plate than the remarkable increase in 
the world’s production of pig iron. This 
production in 1905 was 54,000,000 tons, 
it having exactly doubled 
this, the 


made 


itself in fif- 
United States 
22,992,380 tons, 


teen years. Of 


of America Ger- 


many, 10,987,623 tons; Great Britain, 


9.592.737 tons. Great Britain has taken 


practically no part in this huge in- 


crease in production, which has been 


mainly confined to America, Germany, 


France and Belgium. 
In 1867, the world consumed approxi- 


mately 20 pounds of iron per head of 
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population. In 1905, this amounted ap- 
proximately to 85 pounds per head of 
population. The United States of 
America) now consumes about 600 
pounds per head of population. per an- 
num, while the United Kingdom con- 
sumes about 500 pounds per head. If 
we consider 85 pounds as the world’s 
average consumption, and remember 
that there are vast populations with a 
consumption of under one pound per 
head, it will be seen that there is every 
prospect of still more startling increases 
of production of pig iron before the de- 
gree of average civilization reaches that 
of the enormous consumption of 600 
pounds per head. 

Cleveland ore appears to have been 
brought into use in a practical way in 
1850, and the furnaces of that time did 
not exceed from 45 to 50 feet in height, 
and did not greatly exceed a make of 
100 tons of pig iron per week. We shall 
have an opportunity durirg this week of 
seeing furnaces on Cleveland ore mak- 
ing 1,400 to 1,500 tons per week of iron, 
in furnaces 90 to 100 feet high. These 
figures, of course, pale into insignificance 
when contrasted with the huge makes 
of hematite at Pittsburg, wherd@ ‘over 
600 tons per day is an ordinary output, 
but they sufficiently indicate the great 
progress made in blast furnace practice 
in Cleveland. 

Previous to 1850 it would require four 
or five tons of coal, used as coke, to 
make a ton of pig iron. Neilson’s hot 
last was introduced about 1835 in 
Scotland, and the Cowper stove about 
1862 in Cleveland, and by means of these 
ler improvements, amongst which 
should be mentioned the by-product coke 
vens now so general, the consumption 
f coal per ton of pig iron is as low, or 
lower than 320 cwts. when using Cleve 
nd or This 30 cwts. of coal, used 
in the form of coke, is the only fuel 
sed for the production of pig iron, as 

e hot blast is produced, and the steam 
vr all power operations is raised, by 
means of the so-called “waste gases” 
which, prior to 1860, had mostly escaped 
) waste at the tunnel head, although 


losed tops were introduced at Ebbw Vale 
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A further development in furnace 
practice has taken place recently, and 
that is, the generation of power by 

+ 


means of the blast furnace gas engine. 


By this means very large quantities of 
power can be produced for use in opera- 
ions quite external to the blast furnace 
itself. With the assistance of Mr. 
Thwaite I put down gas engines at 
Sheepbridge Works so far back as 1899, 
by means of which power was generated 
from blast furnace gas to operate a 
large new pipe foundry, and to-day the 
power required for the production of 
some 600 tons of pipes and castings per 
week and the machine shops connected 
with them is wholly produced by means 
of blast furnace gas; the furnaces fur- 
nishing not only the power but the iron 
as well. This was probably the first suc- 
cessful installation for power production 
from blast furnace gas in this country. 
The small engines installed by Mr. 
Riley at Glasgow was indeed pr€vious to 
this, but was used for electric lighting. 
There were at least two other engines 
which, however, did not continue their 
operations. There is an enormous field 
for development in this direction, and 
the association will see a very notable 


installation at one of the works they 


will visit during their stav at Middles- 
brough. 
By the use of blast furnace gas in in- 


ternal combustion engines, th 
very great economy of gas used, the con- 
sumption being only about 110 cubic 
feet per I. H. P. developed, as com- 
pared with four or five times that quan- 
tity when used by means of steam boil- 
ers and steam engines. 

As the average blast furnace produces 
about 170,000 cubic feet of gas per ton 
of pig iron produced, it will readily be 
seen what enormous sources of power 
are available. If the power required for 
the blast furnace operations were pro- 
duced by means of internal combustion 
engines, probably half the gas produced 
could then be utilized for the production 
of power for other purposes This sug- 
gests that in the future blast furnaces 
will become as it were, gas producers to 


plants required for turning pig iron into 


finished products, and that all finishing 
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plants whatever character in future, 
will be incomplete without blast furnaces 
to supply the requisite power to drive 
them. 
his evolution would appear to be 
uite a natural one when applied to the 
iron and steel works of this coun- 
some of which it will be our privi 


Middlesbrough, 


connected 


but to 


lege to visit in 


those who are also with 


foundry work in its largest develop 
ments, it appears that the application of 
this source of power will be by no means 
confined to steel works, but will also be 
applied generally as it has been, to foun 
cperations 

plant for large 


operations might be described 


having blast furnaces as its essential 


factor, making pig iron, and pro- 
gas in sufficient quantities to sup- 
the power reauired, the power 
means of gas en 
blast 


generated by 


working on the furnace 


and either driving the machines 


generating electrical power 


ious shops 

heated 

gas. pig iron 
passed through 


run into ladles, 


nixer, kept hot by ast furnace gas, 


1 


nd the etal tor the castings taken 


mixer direct, ut the in- 
shape 


used al 
put into the blast 


a cupola in any 
fuel would be 
except that 


themsel for producing the 
es 1 sinelting plant 


possibly c¢ 


ympete 
Pig 


for making 


iron 


superior 
in 


has a lower content 


1 


than the re 


iwanese 
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ladles, 


mixer or a 


handled means of 


either in 


molten py 
connection with a 
casting machine, or by handling it cold 
by means of electric cranes and breaking 
machines. 

The most striking mechanical develop- 
ment, however, has been in the handling 
of the materials charged into the furnace 
The 


from hopper bottomed wagons by gravity 


top. ores and fuels are dropped 


into bunkers, from these they are also 


drawn by gravity into electrically pro 


pelled trolleys upon which they are 


weighed; they are then delivered by 
these trolleys to the furnace skips into 
which they are dropped again by grav- 


ity. These skips are on an incline and 
are drawn electrically to the top of the 
the 
matically dumped into the hopper placed 
the bell. C 
men on the top of the furnace, all the 
bell 


means of 


furnace, where materials are auto 


over the top of There are no 


operations of hoisting and lower 


ing being governed by levers 


aw) 


operated by the trolley man at the foot 
of the incline. 

With regard to the pig iron itself, 
the notable 


recent years has been the application « 


per 
haps most development of 
the new science of metallography to the 
the 
the 


examination of internal structure of 


revelation it has mad 
different 
the 


the 


the iron and 


with regard to its crystalliza 


tions according to way it has been 


Cf led 


1 
cooler 


from molten to. the 


May | 


development 


down 
state point out with re 
that 


iron, by means of the 


gard to this the ex 


amination of pig 


microscope in order that we may exa 


mine its crystallization, is only a. de 


the judging and_= grading 


the 


velopment of 


of it by fracture, done by 


one 18 
means of the microscope and the othe: 


by means of the naked eve. As there is 


a paper on the grading of foundry iron 


Inment 


that 


further c 
it still 


make no except 


appears not only 


analysis be taken into account, 


1 


crystallization. 


briefly for a moment to the 


I should like to see 


some 


papers given before’ the association 


upon the subject of “Cupola Practice’ 


particularly with regard to the economy 


of coke in melting. This subject is one 
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with which I have often had to deal, and 
in a lesser way is almost as interesting 
as that of the blast 
ter of experience I may relate that cer- 
tain Staffordshire 

the blowing engines at- 
blast that is to 
say, the blast pressure was about 3% Ibs. 
at the 


furnace. As a mat 
cupolas in which 
were blown by 
tached to the 


furnaces, 


engines, in the course of time 
were blown by a Roots blower at about 
11% lbs. pressure. The result was an im- 
mediate large reduction in the consump 
fuel, 


that the 


tion of the only other alteration 


was tuyere area had to be in- 


creased get in 
of blast at the 


the requisite volume 


lower pressure. Again, 


in applying electricity to blowers in re- 


cent vears it has been found more con- 


venient to use electrically propelled fans, 
directly coupled, instead of Roots 
blast 


fans is less than that of the Roots blow- 


blowers, the pressure from these 


ers, and the tuvere area has to be some- 


what increased to compensate for this. 


The result has been saving in 


coke. \1] 
that the 


agai 
goes to show 


14 
I 


NHOWN 


this experience 


quantity of blast into the 
cupola should be regulated by the tuyere 
revolutions of the blower, 


blast 


and the 
and the 
kept 


area 


pressure of the should be 


low. Every increase of working 
: £ 


height in a cupola so far as my experi- 


ence has gone has resulted in an econ 


and it is an = interesting 


if oke . 
charging 


high tl 
to the 


how level 


capacity of 


and the question of blast 


The ordinary foundry cupola 


a serious Inasmuch as 


disability, 


its operations are intermittent and the 


coke for the bed is a necessary loss 


which has to be faced 11\ In steel 


works, where cupolas are in continuous 


operation, the coke consumption is as- 


tonishingly low, and steel works prac- 


in cupola work has many _ interest- 


founders mig 


s 


res which 


‘eat profit study. 


There are many other subjects of in- 


terest to foundrymen which might well 


have been touched upon in this address, 


but there are limits within which it is 


well to confine it, having regard to the 


interest in its iron developments 
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I sincerely hope that in all matters of 


practical interest in the foundry, the 


members of the Association will not hes- 


itate to make them the subject of papers 


and discussions, as well as those more 


scientific subjects which we have had so 


generously placed before us. There is 


plenty of room for investigation, as the 


most casual study of the waster 


heap will any day show at smartest 


foundry. 


The object which this association has 


most particularly in view is to throw 


lenty of light about all tl yractical 
I 5 I 


operations of foundry Our 


duty is to sweep away all supposed 


mysteries of the foundry, nd effectu- 
ally to 


foundry 


remove the empit from all 
operations. 
whatever that the 


fulfil its 


[ entertain no doubt 
association will most worthil: 


destiny. 


The 
Co., of 
two 


iS. The first 


Whiting Foundry Equipment 


llarvey, Ill, is sending out 


known as Nos. 47 and 


) 
catalogs, 


describes and illustrates 


various classes of ladles manufactured 


by this company. Catalog No. 48 de 


scribes the “Solenoid” brakes, as used 


for controlling electrically-driven ma 


chinery 
Newhall Chain 


} 


Forge & Iron Co., 
} building, 


wit t t| Franklin 
h teat ~‘ ' 


~ ces Fh Cre 


New York city, 1 nding out a cata 


] 


log describing thi 
bk ck 


by this 


crane, 


irged 
and hoisting lufactured 
company interesting 
connec catalog 
the 
manner in which the stock 
us classes of orged 
to develop possible 
streneth The catal als ontains 1 
lustrations and = descripti 
auxiliary chain appli 
hooks, shackles, ete 
The Avondale Stove & Foundry Co., 
\la., has ublished a 


8 x 10 s illu iting and 


catalog « 


Birmingham, 


describing t] ce toves and 
ranges ol 


this company. 
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PRACTICAL ALLOYING.—XII. 


Solders, Novelty Metals and Miscel- 
laneous Alloys. 


By JoHN BUCHANAN. 


Besides the alloys in everyday 


use for castings and those _ for 
manufacturing by rolling and other me- 
chanical processes, many metals are 
mixed and prepared for other important 
purposes—as__ solders, baths, 
plastic metals, fusible metals, shot, dental 
stopping, for 


metallic 


tempering 
anodes electro-plating, 
and granulates for 
steam packing and brazing. 


shavings 


Soldering is the process of uniting two 
metallic faces by means of a fusible me- 


tallic cement. The solders are classed as 


soft or hard, according to the tempera- 


Tasie I. 


Melts Suitable for baths 
at de- 
grees 

F, for tempering. 
558 Saws. Springs. 
541 Watch Springs. 
511 Hatchets. Planes. 


Parts 


Remarks. 


Very 
solde T. 
Common sol 
Plumbers’ 
ed solder. 
Zine ( ] 
Tinman’s 


Lowest 


hisels. Knives. 


C 
Razors. 


Tine 


Tinning metal 
for copper. 


ture at Soft solders 


which they melt. 
fuse at comparatively low 


solders fuse 


heats; hard 


only at a red heat. 
solder must be more 
than the bodies to be soldered. 


the solder 


In every 
fusible 
As a rule 
color, 
properties to that of 
soldered. Sometimes two 
pieces of the same metal are soldered by 


case the 


approximates in com- 
and the 


metal to be 


positi yn 


heating the edges by means of a blow- 
pipe and kneading them into one. This 
is termed autogenous soldering, but only 
those metals that assume a pasty condi- 
tion before melting, like lead or alumi- 
num, are amenable to this process. Soft 
fine, medium or 
common, according to the content of tin. 
The ordinary soft solders contain only 
tin and lead, the 


solders are graded as 


proportions being varied 
to suit the work. Table I. gives some of 
the best examples. 

» TABLE II. 


BRITANNIA METAL 

SOLDERS. 
Cop- Bis- 
per. muth. Lead. 

2 2 Plate Pewter. 
Best Pewter. 
Brit. Mtl. 
Fusible Sold. 
Melts at 

197° F. 
Melts at 

2tz? F. 
delicate ornamental 
pieces require to be more readily fused 
and more fluid than the above alloys. 
Pewterers must employ solders that melt 
below 300° F., 


PEWTER, AND FUSIBLE 
Anti- 
mony. 
100 & 
100 17 


75 to 94 5 to 25 
S9 


Tin. 


1 to 9 

2 
20 0 
30 20 
Soft 


solders for 


hence we find alloys for 
their work contain bismuth, cadmium or 
arsenic in addition. 

Pewter is a tin and lead alloy hard- 
ened with small additions of antimony 
The best qualities of pewter 
Britannia metal, which is a 
alloy with 


and copper. 
are akin to 
tableware some resemblance 
to silver 

The examples in: Table II. are given 
as typical alloys in each class. The wide 
range of proportions in Britannia metal 
allows considerable 


latitude in working 


the metal by rolling, hammering, stamp- 


ing, spinning or casting in chills. 

The fusible metals still 
fusible when cadmium or 
mercury are Thus, Wood's alloy 
parts bismuth, 2 parts tin, 2 


and 4 parts lead, and 


become more 

additions of 
made. 
contains 5 


parts cadmium 
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fuses at 158° F. Another alloy which metals into two other crucibles each con- 
melts at the same temperature is Lipo- taining I part of mercury. When cold 
witz’s. It contains cadmium 3 parts, tin these alloys are solid, but will melt when 
4, bismuth 15, lead 8. The alloys are rubbed one against the other. 
very useful for soldering tin or lead in Passing now to the hard solders, we 
thin sections, and Britannia metal; also come to alloys melting in the proxim- 
for fine castings, impressions of dies ity of 800° F. and upward, and pos- 
where sharpness is required, and for sol- sessing greater variety in color, texture 
dering in hot water. and mechanical properties. Hard solders 
An alloy for fusible teaspoons is com- are prepared in various forms. For the 
posed of bismuth 8 parts, tin 3, lead 5, precious metals the alloys are cast into 
mercury I to 2. By adding 1-16 its _ strips, rolled out thin and cut with hand 
weight of mercury to Wood’s alloy, shears, or pressed into suitable pieces, 
TasLe III. 

9 carat gold, according to Gee, the composition approximates.... 

14 carat gold, according to Gee, the composition approximates.... 

16 carat gold, according to Gee, the composition approximates.... 

18 carat gold, according to Gee, the composition approximates. . 

best soider the composition approximates 

easy melting solder the composition approximates 

very easy solder the composition approximates Prey: 
For dental articles the composition approximates Aluminum 2 
given above, a new compound, fusible termed “pallions”; if the surfaces 
at the temperature of the human body, is to be joined are inaccessible to these 
obtained. Casts are sometimes taken of pallions, the solder is filed into dust fine 
small animals with one of these alloys. enough for all requirements 
The animal substances are destroyed by Hard solders for gold are composed of 
a concentrated solution of caustic potash, gold, silver and copper in proportions to 
and the metal remains, suit the color, hardness and fusibility of 


‘ 


Alloys, or rather amaigams for filling the standard alloys, ; shown in 
teeth, should melt in hot water and set Table III. 
hard at about 70°. Dentists’ alloys for Silver solders are used for all kinds 
this purpose usually have mercury 74 to of metals and alloys; steel, ass, silver 
78 parts, cadmium 22 to 26 parts. How- _ alloys, gold alloys an ert silver 


+ 


Cx ypper. 
l 


00 00 Ur Ww bo 


2 


NHwodhe hoe A 


¢ 


ever, gold amalgams are most in favor alloys. The 

for this purpose. Before we leave the and copper only. Mediu ders con- 
fusible alloys there is a novelty in amal- tain zine as well. Arsenic and tin are 
gams that deserves notice. It is called sometimes added to give greater fusibil- 
Mackenzie’s amalgam. This amalgam, ity, and for German articles 
which is solid at ordinary temperatures, nickel and brass have a place. Zine is 
becomes liquid by simple friction It generally introduced in th form of 
may be prepared as follows: Melt 2 brass, but it 


parts of bismuth and 4 of lead in sepa- should be free 


rate crucibles, then throw the melted The solders 
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form either of fine spangles, dust, granu- 
lates, shavings or pallions, and the com- 
position is varied to match the color and 
other 


characteristics of the work be 


joined. The alloys are all white; num- 
bers 1 to 8 are for fine silverware or or 
namental manufactures, Nos. 9 to TI are 
for tableware and fine’ brass 


No. 12 is for filigree work 


articles, 


Vv. 
BRASS SOLDERS. 
Zine. Pin Suitable 
$2 Copper Pipes. 
Brazing Me 
llanges. 
Gun Metal. 
Light Flanges. 
Brass Solder. 
Brass Solder Fu 
ible 
Malleable. 
Half White. Fu 
ible. 
White Fusible. 
White F 
White 
for Steel. 
White Refractor 


for Copper. 
Solders for Glass and Pottery. 


I. in 100, zinc 3. Cast into thin 


usible 


use, Heat the edges and 


apply 


cent mer 


\malgam (70 per 
Make a ] 


nd copper dust wi 


soft alloy of tin granu- 


ac d, 
ury, wash 


acid 


1 
when 


4 


. 
SO1dC. 


Fusible Hard Solders for Aluminum 
Alloys. 
N I “ine part t 


Soft Solders for Aluminum and Alloys. 


\ 1. Zine 6, tin 69. Melt 


] 


and 


Refr actory, 


November, 1996 
chines is made by melting 2 ounces zinc 
from the fire 
and stirring into it 5 ounces of 


in a ladle, then removing 
mercury 
(previously heated). Stir until cold, then 
powder it and keep in a tightly corked 
bottle. 

Hard Solders for Brass and Alloys. 


By far the most important series of 


GRANULATING BRAZING SOLDER. 


those for copper and 


~*~ 


solders. They go under 


- 1 
naine ot solders SO 


SD Iter 
use of the high proportions of 
in their composition. 


grades of 


brazing 


careful melting and mixing « 


er quality of metals, and the 


poured at the proper tempera 


a rule, portion of the zine 1s 


the form of fine sheet or 


The copper-zine solders 


eht vellow color; a tendency 


blue is a sure indication 


in the metals, tin, iron, lead. 
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antimony or phosphorus. Sometimes tin 
and phosphorus are added to increase the 
fusibility of the solder. It is always ad- 
visable to have the compos.tion of the 
the the 


Cop 


solder as near to streneth of 


metals to be brazed as practicable. 





per, iron, gun metal, and all the brass 


alloys have different fusibilities and me- 


chanical properties, so that a much 
stronger joint 1s made when the solder 
approaches the qualities of the metal 


treated. 
To insure perfect soldering, or braz- 


ing, 


cleanliness is a first essential, and in 
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2.—BRAZING 





107 
in the granulated form, and its manu- 
facture is effected either by pouring the 
molten alloy from a height, or through 


a strainer, into water, or by casting it 


into slabs or ingots and pulverizing it 


set. Some manufacturers have 


as soon as 





SOLDERS 


machinery for pulverizing the highly 
heated ingots and the grains pass through 
screens of several gradations. This gives 
grains of regular size and a choice of 
grades for light or heavy work. The 
discoloration and oxide due to the ex- 
posure of the hot metal in the atmos- 


phere is got rid of by dipping the gran- 


TasLe VI. 
NON-OXIDIZABLE BRONZES. 
Copper. Zinc Aluminum Phos. Tin Bismut! Nickel Mercury. 

1 2 15 SO l "2 
2 2 12 85 ] 
3 1 & 90 
4 88 8 2.5 1.5 
5 R5 1 9 } l 
6 90 6 4 0 
7 91.5 1.5 0.03 6.7 0.07 
8 4() 20 14 0.75 27 
9 60 17.25 l 12.5 0.75 8 
10 72 »? ’ 4 
11 24 68 2 6 
12 47 21 l 

*Alloys containing mercury, arsenic, antimony or zinc show considerable loss of those elements 
by remelting, so that care must be taken not overheat the alloy or remelt it without adding 
new metal. 
almost every case the solder and the ules in a weak pickle and drying off im- 
metal to be soldered are covered with a mediately But coppersmuths prefer the 


flux to ward off the oxygen of the atmos 


phere and to assist in the union of the 


metals 


Brazing solder is nearly always used 


cast solder before the machine-made ar- 
ticle; it seems to stand hammering much 
better, and it takes less borax to flux 


it, probably because the 


grains are globu- 
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(Fig. 2, 


No. 3), while the pulver- 
ized is like spangles (Fig. 2, No. 1). 


lar 


To see the pouring of a heat of braz- 
ing solder is to witness one of the most 
interesting spectacles the brass foundry 
affords. The metal is granulated by be- 
ing poured from a height into a tank 
Owing to the high con- 
of zinc a glowing incandescence, 


of clean water. 
tent 


TABLE 


MISCELLANEOUS 
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grains. The only objections to this pro- 
cess are the “skulls” left in the strainer 
and the expense. Another method is to 
pour the metal upon a cannon ball barely 
a Shallow dish. 
On striking the ball the metal scatters 
into small pieces and falls into the water. 


covered with water in 


But the finest and most uniform prod- 
uct of all is obtained by arranging a 
VII. 


ALLOYS, 


Copper. Nickel. Silver Aluminum, Tin. 
Beni SOe MT, Oe Bivins sa dele e dlc akc tu wewanncess 3 32 25 
OE SIE PNG Cees Sow v5 sb Sen weld cdareeaeess 40 10 30 20 
ee OE PA ee een ri ea 3 87 10 
ie eS I WRC oie ve os '5. 9 Sale ns a Vee aoe 1 3 96 
Coe Grates. SIAR OS 4. ars soc eee oan kam ope emacs 6 94 
OC RD Eiko ohio noon 2 cio ein Bo civ'scse eeeeaweee’ 87 2 11 
Lead Antimony 
RE PRPOMEIS Berar 1s sale ou dion wea aie «5s ew ae 76 9 5 10 
Cobalt 
RSOPRURE URW sh es Siete Sas ba atana ee wlan aetes See e 40 50 10 
Manganese 
Peeunles 0 Games ATID 6.65 o-3% ss od:cde cs case wena tees 85.5 0.5 16 8 
or Zinc 
Brass to expand by equal heat with iron (DBolland)....79 15 6 
Nickel Platinum 
MMMREROREAD ST URONROS 8 a 5 laid, fea cldla'd sos 8 nis ow ene an eee 42 | 22 5 
Pe NON oo oo is win eka p ivisoek eeeeeen 100 0.5 15 
Pa-FUEE ROY TOF BOD GOCKE. o 6.66.6 ic oso cscs en needs 7 72 21 
PUREE ROO oss hk 6 ee ood ec asad noone canes 5 1 80 14 
some blue haze and a great deal of phi- horizontal pipe in connection with a 


losopher’s wool permeates the foundry 
during this operation. You stand open- 
mouthed gazing at the thin red line as 
it falls hot from the crucible into a 
watery grave—no, that is too poetical— 
a barrel of water is the actual fact. You 
admire the courage of the caster perched 


on some rickety, temporary staging, 
placed on the top of a drying stove or 
a pile of molding boxes, when suddenly 


the illumination the “heat” is 


poured off, and, feeling a choking sen- 


ceaseés, 


sation in the upper regions of the chest, 
you rush for the door and miss the best 
part, which is to see the nice, bright, 
round grains of metal taken from the 
tank, washed under the tap and dried off 
ready for Fig. I is an attempt to 
photograph the pouring, but it would re- 
quire a cinematograph to show the effect 


use. 


of the fine stream of molten alloy hit- 
ting the water, the rising steam, the fall- 
ing smoke, the snow-like ZnO, and the 
pyrotechnic The height from 
which the metal is poured and the rate of 


display. 


pouring regulates the size of the grains. 
Twelve feet was the fall in this case. 
Sometimes a plumbago strainer or col- 
ander is fixed in a frame immediately 
over the tank; the metal is poured into 


that and drops through in regular-sized 


The 
opened so that a jet of water is thrown 
across the tank which is to receive the 
alloy. 


force pump. cock on the pipe is 


Upon this jet of water the molten 
metal is poured. The force of the water 
may be regulated so as to give grains of 
a determined size, within certain limits. 
Some skill is required in the pouring by 
all of these methods if uniform grains 
The metal must fall in a 


are desired. 


regular, thin stream, otherwise on empty- 


ing the tank, conglomerate similar to 
No. 2, Fig. 2, will result. 
In no case should the solder be left 


overnight in the water; it should be dried 
off at to avoid 
oxidation, and for the 
should be kept in air-tight tins. 


once unnecessary 
same reason it 
Any at- 
second heat into the 
same water would result unsatisfactorily. 
The oxides from the first pouring, which 
the of 
the water, and the heat of the water it- 
self would be fatal to the best results. 
The of 


solders varies between copper, 58 to 40 


tempt to pour a 


gather like a scum on surface 


average composition brazing 


parts, and zinc, 42 to 60 parts, the fusibil- 
ity of the alloy being in proportion to the 
of 


amount zine present, 1,150° F. being 
approximately the melting point of No. 5. 


For those who prefer to use mixed 
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metals a convenient mix for brass solder 
is to melt 30 to 40 pounds brass, wire or 
sheet, and add in to pounds of virgin 
zinc. Copper tubes are now manufac- 
tured having from 2 to 3 per cent alumi- 
num alloy. The British admiralty adopted 
the use of these for steam pipes and cop- 
per fittings, because of the relatively high 
tensile strength and the advantages of- 
fered by increased burdens, or the dimi- 
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TABI 
. Copper. 
PRE Seiwieets tac watevawueunwes No. 1 1.76 
Ors: NP WEE ccccutisedcceavnel lo. 2 0.21 


nution of weight in similar structures. 


An excellent blowpipe solder for this 
class of work is M. Mourey’s: Tin 6 
parts, zinc 3 parts, aluminum 2 parts, 


copper I part, silver (optional) 1 part. 
Novelty Metals. 

the middle of the nineteenth 

century the introduction, for a set pur- 


About 


pose, of the metalloids in metallic alloys, 
constituted a novelty in practical alloy- 
ing. Later, 


comparatively 


when aluminum became a 


cheap product, several 
series of useful and novel alloys 


made their apnearance, and with the ad- 


new 


vances of electrical engineering, the con- 
ductivity and magnetic power of metals 
and alloys were put into new relations. 
The latest novelty to be recorded is the 
commercial production of some alloys by 
electro-deposition. There is still ample 
scope for the invention of new alloys and 
more scientific methods of making and 
manipulating them, and it is along these 
lines that the best work will yet be done. 
Some metals in alloys suffer from over- 
popularity, viz: 
phorus, 


Aluminum, lead, phos- 
zine, etc. Aluminum, because 
of its low specific gravity; lead, because 
of the weight and economy of its use in 
alloys; phosphorus, because of the fusi- 
bility and over-rated refining influence it 
has on dirty metals, and zinc, because of 
its effect 
The abuse of these metals 
is well known to those who handle ready- 


cheapness and toughening in 


other metals. 


made alloys for the production of cast- 
ings. Food supply houses have no pre- 
rogative for the use of adulterants. 

Time was when phosphor bronze was 
held in high esteem, but now, because of 
the indiscriminate use of phosphorus and 
lead, it has fallen out of line. 


Aluminum 
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was all the rage for a while as a mixer, 
deoxidizer, strengthener and cure-all in 
iron, steel, copper and alloys, but it was 
over-exploited in these particular lines, 
and the true, legitimate uses of the metal 
are only beginning to be found out. Per- 
haps the art section of modern industries 
is responsible for more of the novelty 
metals than any other branch. 

Metals have always been in use for or- 


VIII. 

Nickel. Magnesium. Aluminum. Tin. Zinc. 
1.16 1.60 95.45 
0.3 1.58 94.0 3.45 0.72 


namentation, but the artistic influence of 
alloys in recent times has tuned up the 
general style of decorative metal work, 
and bright chromatic effects are giving 
to the 
notonous' design 


place solid, old-fashioned, 


the 


mo- 
of wrought- 
iron period. With alloys we can have 


lightness, cheapness, elegance, strength 
and variety of color scheme combined in 
the newest art. 

resembles sil- 
ver and may be worked like German sil- 
ver nickel 20 
cadmium 4.5 
Some cheap alloys, fusible, white, 


A new argentan which 


contains copper 70 parts, 


parts, zinc 5.5 parts and 
parts. 
close-grained and in every way Suitable 
for casting objects of 
Melt 3 
cible, heat 2 parts mercury in a 
ladle add to the 


molten tin; pour out into ingots. 


made as 
a cru- 
hand 
barely 

Add 
alloy to 
mixture 
57, zine 42, aluminum 1). The 
alloy has a beautiful pale pink 
color when polished, and it may be used 


art are 


follows: parts of tin in 


and carefully 
5 per cent of this tin-mercury 
the 


(—copper 


ordinary aluminum-brass 


resulting 


alone or as a hardening composition in 
white metals. 


One the advan- 


ge and high luster 


mixture which has 


tages of small shrinka 
consists of one part of the hardening to 
two parts of zinc. 


the 


Approximate analy- 


showed finished 


S1S 
be: 


0.72, tin 


proportions to 


zinc 81.48, aluminum 0.40, 


mercury 


1.0, copper 16.22 Other non- 


oxidizable metals containing 


mercury 
are given in table VI. 


These alloys vary in color from white 


to a deep golden hue. Nos. 1, 2 and 3 
are: Aluminum alloys with the luster 
of silver and considerable hardness and 
elasticity. Nos. 4, 5, 6 and 7 are varia- 
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ns of the ordinary bronze alloys. Nos. 

are nickel bronzes—hard and 
No. 9 is still white and mal 
Metal—tin 
Melts 


\ntifriction Lining 


copper 3, antimony I 

I’, Specific gravity, 7.23 

Murman’s Improved Magnesium 
100 parts; magnesium, I to 


1 to 20 parts. The zinc 


the difficulty of obtaining 


castings and the tenacity is not 


metal for Piston Rings and 


copper 83, tin 10, zinc 7. Very 
White Alloy for Art Ca 

78, zinc 12, copper 
Red Brass for Fine Ornamental Cast 


ngs—copper 82.5, zine 16.25, bismuth 


Bell Metal 


ard Solder for 


copper 10, tin 15. 


brass 40, 
Hard White Brass—tin 67, antimony 
IJ, copper 22. 

\lloy for Scientific Instruments (named 
Zisikon ) 
parts 

New 


mto use, 


aluminum 8o parts, zinc 20 


Magnesium coming 


Alloys are 
and the composition of two is 


in Table VIII. 


FROM ROUGH CASTING TO FIN- 
ISHED PRODUCT. 


HIAWKINS. 
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gether the required thickness of stitched 


muslin buff sections, wide leather 


us. ng 
washers with the proper sized arbor hole 
fastening. Use 
p-pe that 

just fits the arbor hole, place on 
slip over one washer, then the 
tions other 
| 


Nas are 


and wire nails to do the 


a mandrel or piece of iron 
end, 
buff sec 


The 


through and 


and then the washer. 


then driven 


clinched, sometimes spread be 


glue is 
tween the sections to make it more solid 


before the wheel is nailed together \ 


wheel of this kind is often preferable to 


the commercial canvas wheel which ts 
usually not very flexible, while the home 


= aod The Foundry 
Fig. i, 


made wheel is soft and pliable, being 
particularly adapted for roughing out an 
The 


which all the pol 


Oo 
Ss 


es and other odd shaped castings. 
polishing lathe, upon 
ishing wheels are run, should run much 


faster than the emery wheel. The av- 


erage speed for polishing and buffing be 
2,500 revolutions, higher sp ed 
polishing certain 


\fter 


grease 


s used in 
work. roughing, the 


un over a wheel which 
worn roughing wheel to which 
id tripoli, smoothing the 
polishing Phis 


stone. 
i rough emery 


and makes e 
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10 inch buff running at the same speed. In cleaning matted or flowered parts 
So it is not always economy to require’ after color buffing, I have always found 

a workman to use a wheel aiter it has Kalye to be much superior to potash or 
been reduced to a certain size; espec- lye, as it does not readily tarnish and 
ially is this true where large work is discolor the work. A good buffer is al 
being polished. There is always a use ways able to turn his work over to the 
for these partly worn wheels in buffing lacquer room directly without any wash 
smaller and smoother work that does not ing or cleaning; that is, plain work with- 
require the labor that the larger and — out too much background or matted work. 
rougher work does These small In recent years there have been some 
wheels are also sometimes cleaned out valuable improvements in polishing ma 
with an old file and used as a finishing chines. There are one or two ball-bear- 
buff for either brass or nickel. ing machines on the market, which, 
Buffing or coloring is the last operation while the first cost is more than the or- 
on the wheel if the work is to be finished  dinary machine, it more than makes up 
in brass. It is then ready for lacquering. the difference in satisfaction and lasting 
qualities. The accompanying cut, Fig. 


2, shows a machine that is in general 
favor among manufacturers where large 
and odd shaped pieces are to be polished, 
requiring extra room in which to swing 


the work. 


The Fowler Brass Works, Chicago, 
has increased its capital from $25,000 


to $50,000 


The iron and brass foundry for the 
Calumet & Hecla mine at Houghton, 
Mich., is now under construction and 
the building will be enclosed before 


winter. 


The Duluth Brass Works, Duluth, 
Minn., expects soon to double the ‘size 
of the’ building it now occupies, hav- 


ing purchased the adjoining lot. 





George Stewart 1s organizing a 


: . ‘Oompa for the o1 ration <¢ Fs rhe 
Fic. 2—PoLisHING STAND CUE ee oe peration of a bra 


foundry in Ma The capital 

If it is to be nickel it goes to the nickel stock will be $20,000 it 15 eXx- 
bath and is again buffed after plating pected that the cor ; be ready 
In buffing or ‘coloring brass, loose mus for business in S t Brass 
n buffs are used, softer and smaller fixtures and novelties will be man 
in size than those used with tripoli for factured 
the cutting down operation. There are 
several compositions used tm colo: buf he D. T. Williams Val Co., Cin- 

¢ R or Crot nd several white ( i is instal ipment in 
netal polishes. These last are made f th ve seven-story g which 
he different « of work and art | ecently purchased x<pects te 
lost extensively because of the beautit occupy it M 1 have 

ish tl mp o tl work db b six t capacity 
c e matted backeg ds dl gree lubt 
worl ire easier cleaned than when 1 lt ~ ( ps Spe 

hed with either rouge or cro¢ ties 
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Foundry Department of the Lunkenheimer 
Company, Cincinnati, O. 


the Lunkenheimer 
( Yhio, 


entire 


‘he products of 
of Cincinnati, known 


throughout the 


are 
engineering 
world as of the highest quality and 
hence it is but natural to suppose that 
such a firm would have a foundry in 
reputation. <A 


to the plant shows that just as care- 


Keepinz with its visit 


ONE OF 


work has been bestowed upon each 
1 of the manufacturing equip- 
as upon the design of their large 
high grade products 
1 
well known 
| 


used In Crit 


that the qualit 
manufactur 
produ ts 


standard 


St compl te 
laboratory which 


department and 


chemists und engineers. This depart- 


ment enables the company to furnish 


any particular composition desired 
and they are therefore perfectly safe 


The 


appara- 


in guaranteeing their products. 


laboratory contains complete 


tus for analyzing, a furnace for experi- 
menting on 


new mixtures, hydraulic 


THE MOLDING FLoors. 


and steam testing apparatus, and an 


improved make of machine for testing 
compression and tensile strength 


The 


ading factor in the 


pattern shop, of course, 1s a 


maintenance of 
a foundry productive of high grade 
voods. ‘This 


enhe mer Co is 


department of the 


equipped with all 
necessary for the 


and metal 


machinery produc- 


tion of both wood patterns. 


of the patterns and 


core 


4 7 
however, are made of metal, 
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not alone because of the tremendous 
amount of handling they are subjected 
to, but also to maintain a uniformity 
in the castings. All of the small parts 
of their standard products are secured 
to plates and are used on molding ma- 


chines of which the company have 
quite a large number. 
A magnificent example of the pat- 


tern maker’s art is shown in the core 
globe valves. As 
parts 


curacy in fitting, and the diaphragm, 


boxes for con- 


structed, the require great ac- 
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core boxes stored in this room natur- 


ally requires a good system of filing, 


otherwise endless expense, time and 


trouble would result in locating them. 


The system which the Lunkenheimer 
Co. have adopted, enables the attend- 
ant in the pattern room to immedi- 
ately locate any core box or pattern 


required. The shelves containing the 


patterns are carefully numbered and 
by referring to a card system, the ex- 
article can be im- 


mediately ascertained. The attendant 


act location of an 





ONE SECTION OF 


which is a curve, is arranged to draw 
While 


the amount of skill and labor required 


out through stripping plates. 


to make a core box of this improved 


design is quite an item, nevertheless 


the facility and speed with which 


these difficult cores are made, together 


with their uniformity, soon pays for 
the expense incurred 
The pattern storage occupies quite 
large room adjacent to the foundry. 
The large number of patterns and 


THE CoRE DEPARTMENT. 


only is permitted to handle the pat- 


terns and core boxes and_ conse- 


quently there is no danger of their be- 
coming misplaced. 


Orders for castings are issued from 


the office to the pattern attendant. 
Two racks are provided in the pattern 
room, one for core boxes and the 
other for patterns, and tl work 1s 
taken from these rac | foreman of 
the core room f dt When a core 
box is taken off tl k a card is left in 

s place which indicates that the cores 








ment of 
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the 
the 


sady and the foreman of 


is therefore safe in taking 


foundry making a specialty of 


ilves, whistles and other engineering 


appliances, cores play a very impor 


tant part, and hence the co 


re depart 


the Lunkenheimer Co is 


large one. This department is 


in two parts, one for the 


THE CLEANING 


class cores and the other 
the The 
equipped with four Millett core ovens 


heated 


lighter 


for large Sizes core room 1s 


arranged in a group and with 


crude oil by means of a special 


burner There is also a larger core 


intended for the 


The 


department 


1S 


which 


1- 
le 


oven CX 


tremely large cores core sand 1s 


mixed in a_ special by a 
and this 
Gould 

As 


very complicated 


Sel machine, department 


lers 
lso Eberhardt 


f the 


& 


some oO 


a contains a 


rotating screen 
difficult 


diffe 


are and to 


while others are plain, 


of compound — aré 


the 


ku ds special 


binder for core sand 


“as oa 


A Nobles magnetic separator is used 
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to remove nails, wires and other iron 


substances from the brass spillings 


gathered from the foundry floor. 
force 1s employed in 


\ very large 


majority of which, 
the 
the 


the 


the foundry, the 


however, are placed in molding 


department. Owing to large 


amount of plate work, molding 


department is equipped with quite a 


number of molding machines. Each 


DEPARTMENT. 


machine is operated on the gang plan, 


that is to say, the machine is operated 


assisted by a 


The 


in carrying away the molds, 


by one man who 


1s 


number of others. assistants ald 


arranging 
sand, 
at 


the etc., 


the 


mixing thereby 


the 


them, 
machine 
\ll 
by 
hand, and owing to the large amount 
this 


permitting man 


to work the same to its maximum 


of the intricate work is molded 


of special work manufactured by 


company, there is a large bench force 
employed. 


The lo 


cated directly adjacent the foundry or 


melting or furnace room is 


molding department and consists of 


fourteen large oil furnaces of an 1m- 
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proved design which have been devel- 


oped by the Lunkenheimer Co. and 


which were 


about a 


THE 
year ago. There is 
battery of coke 
special mixtures, or to be used in case 
the oil 


described in FOUNDRY 
also a 
twelve furnaces for 


supply should be interrupted. 
blast for the 


supplied by 


The air furnaces is 


two Root 


blowers and 


the crude oil, which is 
tanks 
from 140 to 160 
pumped 


kept in un- 


derground across the 


Strect, 4s 
heated to degrees F, 
by being heater 
whence it is forced to the furnaces. It 


is stated that 


through a 
with these oil 
than half what it 
would with the coke furnaces and that 


melting 


furnaces costs less 


the total loss through melting is less 


than three per cent. The metal is con- 


veyed to the molding department by 


means of ladles suspended from a trol- 


ley track system. The pouring of the 
metal into the molds is done by a 
special gang which does nothing else 
and takes all of this work off the 
molder’s hands. By this means, the 


molder is enabled to considerably in- 


crease his day's output 

The cleaning department must 
needs be a large one owing to the 
enormous amount of small work cast 


It is equipped with metal band saws, 


power sprue cutters, double grinding 
stands, and all other machinery neces- 
sary for 


trimming and cleaning the 
castings. A very interesting feature of 
this department is the use of the sand 


blast, which is employed for removing 


the cores from the interior of such 
castings as would otherwise be very 
difficult to clean. A powerful exhaust 
fan removes the dust and dirt from 
the room in which the sand blast ap 
paratus is located. The exterior of 


the castings are cleaned in sand blast 
tumbling barrels. 

When cleaned, the castings are con 
veyed to a department where they are 
sorted out stock to be dis 


tributed later to such departments as 


and put in 


require them. 

The method of recovering the waste 
products in this 
All. of 


10uUS 


plant is interesting 


the metal chips from the var 
departments are 


shoveled into 
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hoppers on the different floors of the 


1 a chute 


factory and fall throug into 


a bin on the lower floor. The chips 
are first put through large half-inch 
mesh riddle, which removes all large 
pieces of metal, both iron and brass. 


The 


large 


pieces are then sorted over 
and separated into their proper 
grades. The chips are then _ put 
through a Dings electro-magnetic 
separator which removes all of the 


iron and steel One of the melting 








THI Room. 


furnaces in the foundry is used con- 
tinuously for melting chips and is run 
with a reducing oil flame as far as pos 
sible and a mixture of quick lime and 
fluorspar is used as a flux. The 
metal is only heated to a temperature 
sufficient to pour into ingots. The 
composition of the ingots is deter- 


mined by analysis 
The 


ground in an ordinary grinding 


tS 


skimmings and shot metal are 


pan 


with a good ftlow of water which 


' 
washes away 


impurities. The 


most of the sand and 


material is then taken 


to an inclined table where it is washed 


with a jet of water, the operator con- 


tinuously shoving the material up be 


fore the jet until pure metal results. 
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This metal is then returned to the fur- 
nace with the chins. 

A portable pneumatic sand sifter is 
one of the handy devices used in the 
foundry. The sand is tempered and 


shoveled into it after which the de- 
vice is conveyed to the molding bench 
and the sand dumped out ready for 
the molder. 

The 
adopted a very interesting system of 
of depart- 
of the 


also 


Lunkenheimer Co. have 


calling the various heads 
The 
telephone exchange has 
key board 
signal 


ments. party in charge 
private 
charge of a small which 
electrically operates whistles 
located in all of the buildings. As all 
of the heads of departments have a 
particular signal, it is only necessary 
for the operator to give this signal, 
when the party desired will immedi- 
ately go to the nearest telephone and 
answer. He is then put in communi- 
cation with the party wishing to speak 
to him. 

To facilitate the transmission of 
messages and orders throughout the 
factory and office buildings, a pneu- 
matic tube system has been installed. 

The plant is heated and ventilated 


by the Sturtevant system. 


BRASS OR BRONZE? 
By J. F. BUCHANAN. 

In the June issue of THE FouUNDRY 
some interesting analyses of “Brass and 
3ronze for the Automobile” appear. Mr. 
H. B. Depont, the author of the article, 
adds “a few specimens of analyses to 
promote a little discussion as to which 
particular class they belong.” Numbers 
3 and 4 contain 

Copper. Tin. 
No. 3 6.16 
NO. Ae. oe 81.94 8.8 5.00 4.22 
and Mr. Depont comments upon them 
“Numbers 3 and 4 are brackets 
for radiators. No. 3 by its high zinc 
is entitled to be classed asa brass, but No. 


Lead. 
10.38 Liz 


Zinc. 


thus: 


4 will go into the bronze class.” I think 
this Both 


of these alloys are in the class familiarly 


classification is unfortunate. 
known to the trade as steam metal, Why 
should 


per cent zinc and 13 per cent tin and lead 


a copper alloy which contains 5 


November, 1906 


go into the bronze class, while another 
metal higher in copper, with 20 per cent 
less lead and only 10 per cent zinc is 
entitled to be classed‘asa brass? Where 
does the dividing line which marks off 
bronze from brass occur? 

For many years I have been girding 
at the abuse of terms employed to des- 
cribe copper alloys. It is high time some 
technical classification was devised which 
would be a guide to the tyro as well as 
a convenience to the practical worker in 
Such a method I offered in an 
article on “The Notation of Alloys,” 
February, 1906. Briefly my method is 
to adopt a rational system of labeling 
alloys by taking the initial syllable of the 
metals they contain and forming a com- 
components 
and also the proportions may be known. 
No. 3 above would be 


alloys. 


posite word by which the 


For example, 
named . 
Cuss.12Zi10.3sStane.1sP lumi.12 

No. 4 would be called 

Cus:.osStans.sZis.ooPlumy.22 

There the metals and the proportions 
are clearly indicated in a convenient form 
for all technical and commercial pur- 
poses. Disputes as to whether a gun 
metal was brass or bronze would cease 
and attention would be directed to the 
details of alloying and settle the most 
desirable combinations for any class of 
work. 


BRASS FOUNDRY NOTES 


BY C. VICKERS 


ROUGH CASTINGS FROM SCRAP 
METAL. 


Inquiry—When using scrap metal 
(brass) we find that many castings are 
very rough, particularly on the inside 
of valve and cock bodies. We should 
like to know if there is any core wash 
which can be used which will prevent 
this roughness. 

Answer—tIn order to give an_ intel- 
ligent answer to the above query the 
following information should be 
The kind of sand used in 


Whether 


binder is used, and if so what? Do 


known, viz.: 


making the cores. any 
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the castings come rough when made 
from new metals? 

Although from the tone of inquiry 
[ infer that théy do not, as it states 
find it diffi- 
any given core, 


“when they use scrap,” I 
cult to that 
should producea smooth casting when 


believe 


the alloy was made of new metals, but 
turn out rough work when old metals 
are used. 

If this is what happens, there is 
something in the old metal, that gives 
it such fluidity that it 


eats into the 


core. There is only substance 


that I which 
and that is phosphorus. 


one 


know of causes this, 
If the scrap is phosphor bronze, of 
the old 


phorus, 


fashioned sort, rich in phos- 
and _ han- 


dled by anyone unskilled in the cast- 


and high in lead, 
such metal, the results will be 
both 


“green 


ing of 


castings, rough, inside and out, 


when the sand” forms the 
mold as well as in the cored parts. 

We will imagine this is the case as 
being one point from which to view 
the query and also a very probable 
thing to happen to anyone. 

A good way to overcome such trou- 
ble would be to dilute the phosphorus 
by using a certain percentage in each 
heat of new metal, and pour the cast- 
consistent with 
The 


metal used should be principally cop- 


ings as cool as is 


running them perfectly. new 
per as a phosphor bronze such as we 
are considering, would be too hard an 
valves or 


she uld de 


alloy for such castings as 


cock bodies. A 


termine the above points. 


few trials 


I notice the inquiry is from an Eng- 
that rea- 


answer satis 


lish correspondent, and for 


son is more difficult to 


without a knowledge of the 


kind of sand used in the cores. 


factorily, 


In the writer’s time, we used two 


kinds of sand for core making in Eng- 
“Mansfield” 


these sands may be 


lish foundries, viz., and 


“Doncaster,” now 


obsolete or worked out, as this was 


both 
being 
these 
propor- 


some years ago. They 
bright red 
the coarser. We 


sands 


were 


“Doncaster” 


sands, 
used to mix 


together, in varying 


tions, to suit the requirements of the 
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various kinds of and grind 
them in a mill, sometimes adding a lit- 


all kinds 


binder, 


cores, 


We made cores of 
these 


tle loam. 


out of sands, withou 


and without vents. The sand was so 
strong, we could with ease, take cores 
out of their boxes, which, on this side 
the water, would call for dryers. 
When we 


would 


desired very smooth 


work, we coat the dried core 
(it was only necessary to dry them) 
with whiting rubbed on dry with the 
palm of the hand, and dusted with a 
soft 


The castings 


brush, to remove any surplus. 


came as smooth inside 
as out 
does 


Obviously our correspondent 


not use these sands, or he would not 
be having trouble, so we come to the 
globe 


used 


subject of washes. For 


and 


core 


valves such work, I have 


liquid whiting with coat 
the cores, we mixed a pail of whiting 


Success ; to 


and simply dipped the cores, 
had been 
By this 

and fins 


after they 
dried and together. 


filled, 
impor- 


pasted 


means the joints were 
prevented which is 
work. To 
one ordinary pail of water, 
black 


whiting to 


tant on such prepare the 
wash, to 


add VY, 


stir in 


pint of molasses and 


sufficient make a 


whitewash. 


The cores should be suspended with 


thin wire, and when dipped threaded 


onto a bar and run into the oven to 


dry. Plumbago, may also be used in 


place of whiting, but it will have to 
with a brush, because the 


little 


be put on 


coat must be thick or it is of 


protective value. 

when a 
core Is set in a heavy mass of bronze. 
Unless the i 


Especially is this the case 


-otected the 
will penetrate the core, 


core 


bronze filling 


the cavity with a mass of sand and 


metal difficult to remove 


very 


cores must be coated umbago, 


not washed on. but rubbed on in the 


form of paste, and polished by rub- 


bing over with the hand; this 


; 
smooth coat 


gently 
gQives a 
ble t 


tects the 


lmpenetra- 


core, 


hole. The best form 


used for valve body cores, is oil, 





17% “TRE FOUNDRY 


which will produce a smooth interior 


without any coating, all that is neces- 


sary being to fill up the joints, so 
p i J 


10 fins around the seats of 


lor this purpose as aforesaid 


ed whiting; plumbago in_ paste, 


» used, but takes more time, as 


| 


t be rubbed into the cracks 


good core composition 


molding sand (sweepings. 


5 pounds by weight, lake or 


sharp sand, 7 pounds by weight, 
making a_ little 


add, 6 


ounces linseed oil core compound. 


temper with 


water, 


dryer than to be used, then 


COCK AND BIBB METAL. 


] 


Kindly with a few 


both red 


Inquiry favor us 


good 


and yellow, to be 


mixtures of cock metal, 
made up entirely of 
bibb 

We 


greatly 


scrap metals, also compositions, 


hoth red and_ yellow. assure you 


favor will be appreciated 
and trust you are in a position to give 
us some information along this line. 


The 


‘ises, how far is the use of scrap metal 


Answer. question naturally 


to be carried in these alloys? Scrap 


copper is in general use, but the alloy- 


ing white metals are commonly new, 


with the possible exception of lead, as 


this metal does not change greatly by 


exposure to the atmosphere. Scrap 
sheet zinc, cli 


inc exists as old ppings, 


there 


melted, 


tc. It is often very dirty and 


produces much dross when 
this material 


into ingots, 


who buy 


gen 


“st run it down when 
] 


purpose of making alloys it may 


considered as new = zine. 


added 


1¢ S 


form. brass 


Fy 


Into compact 


Stance 
into the 


copper 


Nagra 
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Therefore the use of scrap zinc can- 


not be viewed as much of an economy 


to the brass founder and in the follow- 


ing mixtures, where zinc is mentioned, 
scrap zinc run into ingots is 


The 
scrap copper, particularly thin wire, re 


new zine or 


intended to be used. melting of 


quires care and constant attention on 


the part of the melter or the casting will 
This 


emphasized. 


be spongy. point cannot be too 


strongly 

Generally, the use of scrap brass is 
in the line of economy, though there are 
exceptions. For instance, where the 
cost of a casting is overshadowed by the 
cost of finishing, it always is cheaper 
on a large order, to use new metals, be- 
cause a clean, free cutting alloy can be 
used, the extra cost of which, per 
pound, over scrap, is lost sight of in the 
effected by its free machining 


With 


be certain of its 


Saving 


qualities. scrap brass we cannot 


composition. It may 


contain iron, be unexpectedly hard or 


tough, necessitating constant trimming 
of toals. 


The 


chance for 


following alloys will offer a 


selecting something suitable 
work in hand. 

Red Brass. 
Copper, 25 
lead, 1 


for the 


(1.) pounds; zine, 4 


pounds; pound; tin, I pound; 


scrap brass, 25 pounds. 


(2.) Copper, 50 pounds; yellow brass, 


20 pounds; lead, 5 pounds; pewter, I 


pound; scrap brass, 24 pounds. 


(3.) Copper, 50 pounds; zine, 


pounds; lead, 5 pounds; yellow 
30 pounds. 


(4.) Copper. 50 pounds; yellow brass. 
25 pourds; lead, 5 pounds; scrap brass. 
zo pounds 
yell 


(5.) Copper, 56 pounds; 


12 pounds; lead, 4 pounds; 
pounds 


Where scrap 


brass scrap 


brass is ment.oned, red 


intended to be used. 


YELLOW BRASS ALLOYS 


Copper, 20 pounds ; 


Z1NC, 10 
I pound 
Copper, 20 pounds; 


lead, I pound; tin, 


Copper, 35 pounds; zine. 


I pound. 


I pound; tin, 


scrap, 50 pounds; 


3 pounds 
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A CORE WASH. 


Inquiry.—1 like to know of a 


wash to put on 


would 


good gum cores for 


heavy brass work. 
There is 


Answer. l etter 


for this purpose, in my opinion, than 


nothing 


a heavy coat of plumbago; | 


gor cl 


prefer to put it on the cores, in the 


form of paste, and afterwards lightly 


polishing. It may also be used as a 


wash, but for heavy work two or 


three coats will be necessar 


y. 
l 


Molasses is generally used to cause 


the plumbago to adhere to the core, 
but gum may be used if desired, though 
I do not think it possesses any points 
of superiority to 


common molasses. 


MOLDS FOR CASTING TYPE 
METAL. 
desire an 


molds 


Inquiry.—lI suitable 


which are to be 


alloy 
for making 
used for making small castings of type 
metal. The alloy should melt at a low 
that of 


hard and 
7 


temperature, say about zinc, 


should be 


enough to serve as a 


but it durable 


permanent mold 


for making the above castings. 


Answer—I have had no experience 


in casting type metal, in white metal 
molds, and am skeptical as to whether 
it can be done. You might try alum 
this out, 


suggestion, as | 


inum; however, I throw mere 


have never 
usually mad 


and | 


cheaper in the 


Permanent molds are 


of iron or bronze, think you 


will find it 


long 


to use one of these metals 


molds. 


MELTING BRONZE. 
EISEN-ZEITUNG, No 
well known that 
ronze Is especi 1] 
and 


metal 


ticn, hence the 


suffers er 


melted 


Copper bec mes 


not in so great a measure 


two principal reasons for 
Gases ‘h are formed 


dissolve 


bath of the molten metal, and the acti 


1 
t 


of the air coming into contact with melt 


in the process itself, or in the mold 


These carbonic oxide, 


gases are 
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latter from 

i in the air fur- 

nace. gas comes out as the metal 
cools, and can be recognized in the ris- 
ing of the metal Phe rst enemy of 


the melting process is the 


solution of 


the sub-oxide of copper formed by the 


oxidation of the copper in the bronze, 
in the bath. - this the use 
of phosphorus is resort t It is im- 
that 


oxidizer 1s 


portant only much of this de- 


used as necessary to re- 


move the oxidation, as an excess is not 


tas ~ 
able 0.5 


desir down to oO.. and even 


lower should do the tr.ck Phosphorus 
is best added in the 


Lead 


ease In Casting 


shape of a phosphor 


tin alloy. is also added to promote 
It 1S probable 


that this 


metal volatilizes and in leaving the bath 


carries with it the occlu gases. O.4 


down to 0.2 is sufficient for the pur 


pose and is added just before pouring. 


1 


lo get the best results it is also neces 


Sary to prevent the access of air as much 


as possible to the metal, and hence a 


covering of charcoal, or better still, of 


powdered anthracite should be used. 


The 


Macungie, 


) 
> 


Mig. 


Berks county, Pa., 


Macungie Brass & 


= 
I 


ing a new foundry. 


Stebbins Spring 


The E Mfg 


: Mass... expects to ha new 


foundry completed 
‘he building, for whic 
dations have already been 


55 x o4 feet 
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A PISTON VALVE CYLINDER 
PATTERN. 
By H. J. McCas in. 
Piston valve cylinders, as the name 
the 
or 


implies, are cylinders in which 


steam is controlled by a piston 


cylindrical valve, moving in a_ barrel 
or chamber parallel to the bore of the 
cylinder. The example illustrated and 


Wr 
Ka 
Fam 


y 
Reli 


Opening 


f Valve 


\ 





\ 








a | 





A half elevation of the cylinder as 
from the 


Fig. 2, 


seen steam chest side is 
shown in together with a half 
cross section on the line B-B of Fig. 
1. This section shows the metal thick- 
etc. A the 


cylinder and steam chest on the cen- 


ness, cross section of 


ter line A-A of Fig. 1 is shown in Fig. 


3. This section serves to show the 
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The Foundry 


Fig. 1 


article is a 
the 


This cylinder is for 


this pattern 


36 cylinder of above 


de sion. 
onnection with a 


heavy duty 


engine ‘ig. I shows a half 
a half section 
the and 


chest, showing the plan of 


C\ linder 


valve opening, etc. By 


plan view it will be ob- 
that the cylinder is symmetrical 


A-A 


ne Center line 


exhaust chamber, relief valve connec- 
The end 


in Fig. 4. 


tion and bolting down lugs. 


view of the cylinder is shown 


Befor : 
pefore commencing the  construc- 


tion of any part of the pattern its po- 
sition and method of molding must be 


determined. Having chosen a horizontal 


position for the pattern under discus- 
be 


sion, it must parted through the axes 


f the cylinder and steam chest on the 
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In beginning the work a full size 
lay-out or a partial lay-out is essen- 
tial. As the cylinder and steam chest 
are symmetrical about the center line 
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vation in Fig. 5, being shown in a re- 
verse position to that in which it is 
this the the 


occupied assembling. 


molded, being position 


pattern during 
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Fig. # 


A-A, 


draw 


necessary to 
of the plan, 


Fig. I, it is only 


a one-half lay-out 


with the outline of the steam ports, 


ii 


x 
>. 








Fig. 3 The Foundry 


etc., also a cross section as shown in 


these two layouts being = suf- 


Fig. 3, 
ficient. ‘The assembled and completed 


pattern is illustrated in plan and ele- 


the 
during 


For convenience in referring to 


separate parts of the pattern 


its description let us designate them 





as A, B, ©, Be ete,- as n in the 
completed pattern Fig. 5. 


Part A of 


plan and cross sect 


is shown in 
Fig. 6 


the pattern 


ion in and 
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consists of the lower part of the base cylinder and steam chest is contained 
of the cylinder. This can be con in this part of the casting, being of 
structed somewhat after the manner course formed by the core. In com- 
shown. It will be observed by exam mencing part A, three frames are got- 


ining Figs. 2 and 3 that one-half of the ten out, being nailed and glued to- 
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gether in a manner similar to that em- thickness and in narrow strips. It is 
ployed in the construction of segment then nailed and glued in place, when it 
work, that is, each frame is composed will require but a small amount of 
of three thicknesses of material. The dressing with a round sole plane, fol- 
two frames which form the ends of the lowed by the usual application of sand 
base are covered or closed in with the paper 

proper thickness of material. After Next the center lines of the cylin 
this is done one frame is laid out der and steam chest and of the bolting 
and sawed to the proper form of the down lugs are carefully and accurate- 
base, less the thickness. or lagging ly laid off across the parting of the 
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with which they are enclosed This pattern nd down the ends nd sides 
frame is then used as a templet to Material is gotten out for the bolt 
mark off the other two which are ine down lugs and thev ar —— 
sawed to correspond The three out and sawed to conform to. th 
frames are then placed upon a level sides of the base, when tl re t 
surface, lined and squared up and s¢ ted and secured Phe two 
cured together in a good substantial relief valve bosses, witl their core 
manner with bars or braces The lag 1 S ( sO ¢ , secured 
ging of the sides of the frames is then nlace 
proceed d with If the frames are It bi nt 11 
off and sawed out accurately the lag molding if these t | parts 
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dowels inserted from the interior of the 


pattern, as this manner of securing 


these loose pieces permits of their 


from the sand 


finishing of the mold. 


withdrawal during the 


It will be observed by examining 


3 that the combined diameters of 


the cylinders and steam chest do not 


November, 1906 


being done to allow of its removal to 
give access to the interior of the pat- 
tern for the removal of screws, loose 
This 
loose bottom also facilitates the draw- 
ing of the 


dowels, etc., during molding. 


pattern, as it affords the 


molder a good opportunity for rap- 


ping the inside of the pattern. 








that there 

these two parts. For 
he material A-Z is 

between the fr 

The pattern 

and the bottom e1 


observed, however, 


that 


material used in closing 


or tne 


bottom is cleated together, thi 





bottom having been dressed off 


sandpapered, the core outline 
should be carefully laid out and dotted 
unted in. This is 


often consid- 


unnecessary 


patternmakers, 
writer believes the time spent 


invested to good ad- 
as it shows the molder the 


listribution, which often deter- 


point of gating. Another 
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good 
outline 


reason for drawing in a core 


when no cope print is 


used, as in the case under discussion, 


core 


is that the molder can see at a glance 


where he must make provision for 


taking off the vent from cores which 
must be vented up through the cope. 
With the and placing of 


the conical core prints for the bolting 


locating 


down lugs, this part of the pattern is 
practically completed. 

Next one-half of the cylinder B and 
of the chest C, as 


steam shown in 


“TRE FOUNDRY 


and owing to its being rather thin it 
will conform to the curve of the cyl- 
inder without any difficulty. 

In length these two half barrels or 


halt 
to the length of the line 


cylinders B < C are 


equivalent 
\-X in Fig. 


5, or the distance between the end 


flanges D of the cylinder and steam 


chest. 
After “completing these 


two parts 


and locating them on the base por- 


proceed with the part D, 
This 


tion A, we 


as shown in two views, Fig. 9. 





Core-print 





Part D 


| 
| 
] 


— 





Fig. 9 


\ 


\ 





Fig. 10 
Figs. 7 and 8, is barreled or lagged up 
These 
frames are built up and sawed out to 


over built up frames as shown. 


the required outside diameter less the 


thickness of the lagging. As _ previ- 


ously stated, if the lagging is applied 
in narrow widths, very little dressing 
will be required to bring it to form 

After the cylindrical 


been 


part B 
this 
material 


worked up in 
dressed off, the 


manner 
A-Y is 
plied to the ends to reinforce 
counterbore at 
This 


attached as shown. Th« 


each end of the cyli 


der. material is dressed up and 


stock can be 


gotten out in any convenient width 


The Foundry 


portion of the 
half flanges on 
chest and 
two half cyli 
at their ends, 
1 


will readily be 


} 11 
flanges will 
hand and the 
with 


These 
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for completing the flanges and core steam chest over to the cylinder, it 
prints. Two of each of these will be will be found convenient to glue up a 


required, one for each end of the solid block and then saw it to form, 


cylinder and one for each end of the rather than to attempt = any form 


am chest. of up construction to save 
\fter having secured parts B material Having glued up two 
in their correct position upon the rectangular blocks of the required di- 
ase and fastened them together mensions they are laid out and sawed 

h the flanges D, our attention is to conform to the diameters of the 


xt turned to the getting out of the cylinder and steam chest and _ fitted 


Parting of Pattern 


Fig. 11 


Payting of Pattern 
Parting of Pattern 


Fig, 14 
The Foundry 


lOwn In 14 ' It 1 left of the figure are built up of seg- 


art | , 
P the two separate parts shown at the 


One ot the Ste: *.° Y 
; ' down into their correct position. Next, 
5. Two of these parts . 
ments fitted around and_= secured to 
one right and the other 
. > stear ~hes se owels. 
one of these patterns the steam chest with loo dowel 
in three pieces as \fter the above’ parts have been 
of the irregular f O worked out in this manner their out 
steam ports, the largest mn line is carefully laid off, the parts re- 


extends from. the moved and sawed and dressed to size, 
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when they are returned to their posi- 


tion. 
The 

the 

is built and turned u 


exhaust cham 


pattern is shown 


1] 


fit down it 


and 12. 


I2 
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structed that it forms 


the 
entire steam chest core, with 
ber 


H of 
Fig. This 
p and then sawed 


or part the port openings. 


the 


bein; 


being 
A-W 
This 


cores 


in 12. symmetrical about ine 
permits of its 


will 


S 


y 
1 
th 


1 place as shown form 


the 


core box half 
required with 1st 


change 




















1 


With th 


stiffening 


€ vetting 


sh 


1s 


ribs 


he 


pattern 


piet d. 


Core Box Construction. 


‘| he 


illustrated 


core box for 


1 1 
IS ] 


n Fig 











the 


Figs 


out of two in outline 


he 


lich 


port 


will 


own In 13 openings, 
practically com- be described 


xy examining of 


will 
bottom 


ction 


‘ylinder as 


if 


the steam chest be observed tha 


5, it being so con- outlines of the p 


rrespond 


























Section A-O 
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This 


1 
the 


necessitates a slight change in 


core box at these In 


two points. 
1I5A and 15B are shown two cross 
of the the 
its two 
different 


Figs 


sections box on line 
A-V, 
the 
and 
for 
tion 


core 
showing 
the 


required 


with sections 


two outlines of 


the 


port 


loose filling pieces 


altering their form. The upper sec 


A-V shows the core box set up 





Loose in Boa 


Ss \ 
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the lagging A-T. The 


next lined up and rigidly secured to- 


stringers are 
gether by bottom and end cleats or by 
The lagging is ap- 
the 
completed 
A-U with 
somewhat 


This 


braces shown. 


as 


dressed out in usual 
The 
the 
the required loose material 


the illustrated. 


plied and 


manner. box is then 


by filling in two spaces 


after manner 





| rs 
Y= 
| 























the completed mold, 


A-V is 


shown in 


arranged 


he 


section 


box the 


core 
irst gotten out, 


sawed form to receive 


of loose 


the 


Series 


material 
1S 


1 
loose 


or 


pieces intended to form outline 
of the port openings. 
A pi: 


box used in 


in and cross section of the core 
the 


forms 


forming one-half of 


for which also 


base, 
of the cylinder and steam 


wn in Fig. 16. It will be 
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Loose in Bow 











Section A-V 

















Section A-V 


observed that by having two pieces, required. The 
\-S, of opposite hands, that is, ri constructed rec 
and left, and also two pieces two sides being cut 

right and left, together with ri the outer dimensions of the cylinder 





and left pieces A-Q and =  A-P, 


it is possible to 


ur 
for either. one [ ie §=6two 
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of the box as shown. The box it is rammed up with green sand, the 
rammed up shown surface of the mold blackened as 
with the would be the case in a dry sand mold, 
edge to conform to the sides and then the 
xx. The parts are then with- 
om about 


in the position 
the top struck off 


surface dried previous 
to pouring 
the core and : 
ried upon the plate upon which NOTES ON METAL PATTERNS. 
rammed up By H. N. Turtti 
box for forming the u These remarks will be confined to that 
re is shown in Fig. 17, 


class of metal patterns 
being made from thi as cards or 
nining F 


usually known 
ig, 3 


gates, and not to patterns 
g. § and the 
f the 


completed mold, 


chest will 
provision 
point take c¢ 
form of 


are 


is dressed up 


iameter of the 


iS dropped 
chest and sé 


as 


shown 


; Rael sas for 

iced lt) or 

corner A-K ' ; 

are used a fairly large 

down into the box : ; : ere. ee 
depress} 1 


ates casting reauired, 
f 1OT ] t 7 


i= 8 
rounded 


machine molding th 


number 


9S are 


ttng up for a molding 


equipped with 
are used with 


- 4 
Taise cone 


shops not 


and hav 
i\dvantage over a match plate in that 
j “blind draw’ and do not 


re 
pattern shop 


I 


work 


the 
a difference 

terms among 
is though 

them as they 


“runner’, B is the 


‘alled the “gate” 
whole will 


and D 


Fate 4s 
t é ‘enter  ¢ 


7 1] 
usually 


and c¢ 


Molding the 


i, ast in, 
Pattern. ; 
mn oO the comp] 


or 


in, or may he made of 
Iriven into drilled holes. If 


soft metal or aluminum, 


and cheaper when cast 
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It is nearly always better in case of 
large carded patterns to make them in 
aluminum (the weight being about one- 
third of ordinary pattern metals). Rather 
large gates of sheet brass, with a hole 
drilled in one end for anchorage, should 
be cast in, but should the pattern be so 
large, or should it be necessary to pour 
it at so high a temperature as to endan- 
ger melting the brass gate, it is better to 
use sheet phosphor bronze in place of 


Fig. 3c 
The Foundry 


the brass. This does not seem to fuse 


when it and 


is also considerably stronger than brass. 


hot aluminum is cast upon 


It is more expensive and in most cases 
brass is perfectly satisfactory. 

The wedges-are made either of solder 
or of 


cast brass. The better practice is 


to use brass 


make a 
card, and one that is more easily 
The 


objection to brass wedges is in the first 


wedges, as they 
stiffer 
joint breaks. 


repaired when the 


cost of fitting up, but if done in the fol- 


lowing manner, they become as cheap 
as solder. The wedges are cast in long 


after being 
ground upon the bottom, they are broken 
They 
— luce slnaty te am stun 

are then placed singly in an aluminum 
handle (Fig. 3) and the top 
a feather edge. 


strips, as in Fig. 2, and 


apart between the jaws of a vice. 


grinding 
ground to By doing this 


in quantities, several hundred wedges 


If left 


wheel, the 


may be ground in an afternoon. 


directly from the emery 


wed would soon tarnish, making 


ges 
trouble in soldering, so they are tinned 
by first 


dipping in acid, and then in 


molten tin, using a large wire ladle for 
should be 


dipping. Care taken not to 


“TRE FOUNDRY 191 


lower the wedges too rapidly into the 
tin, as the acid upon them would cause 
Pure tin should be used 
for this, which will strengthen the solder 


afterwards 


an explosion. 
used for fastening them to 
When tinned 
they will keep forever and be ready for 


the gates and runners. 
use at a moment’s notice. 

The greatest care should be given to 
making the card as strong and stiff as 
possible, so as to reduce the repair work 
to a minimum, and also because a stiff 
pattern draws better than a limber one, 
especially if there be a deep drag. If 
the pattern be of such size and shape 
that it can be economically molded four 
in a flask, it is generally best to fasten 
Fig. 4 
shows a card of caps gated in this way. 
feasible, it is better 


the patterns to a cross gate. 
In case this is not 
whenever possible to put two gates in 
Two % 
inch gates placed apart, 
as in Fig. 5, are much less liable to break 


each pattern, instead of one. 


some distance 
in the soldered joint thar with one gate 


14% inch wide, while the castings are 


just as easily broken off the runner. In 
long heavy patterns three, four or more 
As nearly every indi- 


gates are used. 


vidual pattern has some characteristic 


which makes this or that method of 
carding better for it than any other, no 
general set of rules could be made. Cer- 
tain features, however, for strengthening 
one card of patterns can often be applied 
similar nature, 


to other patterns of a 


and perhaps there is no way of discuss- 
ing these several features as good as the 
illustration of actual patterns which have 
been in continual use for years, and have 
been found perfectly satisfactory. 

illustration of the gating of a 
Fig 3) 


pulley, each 


As an 


rather large pattern, represents 


a governor pattern being 


714 inches long by 6 inches in diameter. 


The pattern is made of aluminum, and 
14 inch shell. When 
the gates were cast in 


leave ufficien tock fot 


cored out, leaving 


out, so as to 


anchoring the brass patterns 


were still quite heavy, n cored, 


and as it was necessar them 


filling 


as shown, on account of Ir just 
the desired flask in th sition, if was 
decided 


advisable joint. 
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This is illustrated in Fig. 7, P P, being 
long plates of sheet brass, well soldered 
to the plates 
should drilled 


in them, for flowing the solder through, 


joint as shown. ‘These 


have two or more holes 
as it is almost impossible to make a per- 
fect joint without this provision. 

This 


joint has 


manner of strengthening the 


The 


shown at R are so 


one disadvantage. sol- 
much 


stronger than ordinary, that the gate is 


dered joints 


Pattern Pattern 


\ 


The Foundry 





Pattern 
Print 


Fig. 9 


liable to be broken at point M, with con- 
tinual hard usage, especially if an ill-fit- 
ting ‘“followboard” When it is 
decided to plate the joint, an 
strong, stiff gate should be 


erably 


be used. 
extra 
pref- 
The 


been in use for 


used, 


one of phosphor-bronze. 


pattern illustrated has 


several years and has not yet been into 


the pattern shop for repairs. 


Often in coring out heavy patterns, 


made for the 
regular castings may be used. 


the core which is to be 
This will 
save making a new box, while the prints 
on the patterns may be made by driving 
wooden plugs into the cored holes, which 
may be fastened by 


means of wood 


screws or 


pins, 
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and in fact most 
patterns of castings which have a hori- 


Patterns of spools, 


zontal hole cast axially through them, 
may be carded in a very strong manner, 
and incidentally lightened, by coring 
them with the standard core, and string- 
ing them rods, 


these rods forming the core-prints. In 


upon round hardwood 
Fig. 8 A represents the hardwood rods, 
all the visible part of the rods answering 
for core-prints. Small V shaped grooves 
cut around the prints, near the patterns, 
as shown at B B B, will leave beads of 
sand in the will prevent 
the iron running by, should the core be 
a little loose. 

It will 
far the 


mold, which 


that by 
locate the 


sometimes be found 


best place to gate 
for strength and balance is right in a 
core-print. In such a case the gate may 
be cast in, as shown in Fig. 9, casting 
also lug A on the top of the print, to 
carry the metal over the core. Or, if it 
be more feasible, a gate may be fastened 
in the which case the 
must be placed into the mold in the same 
position each time. 


corebox, in core 


Patterns which are very heavy, or 


have a deep “draw”, or for any reason 
are subject to unusually hard usage, may 
have one wide gate put in in a vertical 
position. ‘This stiffens the card in an up 
and down direction, and greatly lessens 
the liability of the break off 
This 
greeable break is usually caused by the 


gate to 
where it joins the pattern. disa- 
continual driving of the draw plug into 
the runner, or by an improperly fitted 
“follow-board”, or one in which the loose 
sand has been carelessly allowed to col- 
lect. 

While it is a 


matter to 


comparatively simple 
gate soft 


metal pattern, it is considerably more of 


melt a new into a 


a chore to fix this break in an aluminum 


pattern. ‘here are at least two good 


ways of doing this, the first being ad- 


visable in some cases and the second in 


others. The first way has been previously 


mentioned—that of driving brass wires 


into a straight row of holes,—and re- 


quires no comment except that the holes 
should be drilled in different directions, 
and the wires afterwards bent to a par- 


allel plane. This gives a doveta‘] action, 
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ut, evel 





and prevents the gate coming o 





should it get loose. 
The second way is that of “casting” 
in a new gaie. The pattern should be 





rammed up and a seat made in the part 
ing in the 
The 
old gate 





place for the 





proper new 





gate, 





pattern is now drawn, the 





sawed out, the sawed surfaces 





tinned, and the pattern 
mold. After 


the mold ts closed, and aluminum solder 


returned to the 






setting in the new gate, 





poured in at a high temperature, so as 





to fuse on the tinned surfaces. 
Another 






case which is quite common 














\ 


Fiy. 10-1 


is that of a pattern of such size and shape 
that all of the pieces cannot be fastened 


directly in the runner, and still be placed 





in an economical position for molding. 





Fig. 10 shows an example of this kind. 
§ J 





The that the 


card as shown nicely fills the flask, and 


patterns are of such 


S1ZC€ 






if gated in any 





other way would make 





a more disagreeable parting. The gate 






is curved to conform to the 





shape of the 





pattern, as shown at A. It will be no 







ticed that the gates ere nlaced at an 
angle. This incidentally stiffens the pat- 
tern. The center paiterns require four 





gates each, and these are bent so as to 





lap by each other, and thus make a strong 





joint. Another similar case is 


shown in 


lig. 11. In this card the runner is ex- 








tended beyond the ends of the pa 
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and to either end of this runner is sol- 


dered a light brass steady runner (A A). 


\ piece of thin brass is cast in either 


end of each pattern, which is soldered 


to the steady runner. In this way the 
whole card is well bound together, while 
ends of the 


the brass at the patterns 


is so thin as to leave no appreciable mark 


on the castings. Fig. 12 shows a pat- 
tern of such size that only two will go 
into a flask and so heavy as to require 
strong gating. [his runner is made 


from a cross runner, with one arm cut 


off. Fig. 13 shows 


a card with a special 





ee rae — 


Fig. 14 ep 





runner because a hole near the end of 


the pattern rendered it 


impcssible to 


gate directly into the end. Fig. 14 shows 


a runner often used in carding pulley 


patterns. Ig. 15 shows an II runner, 


the gate at cither end holding the weight 
of the pattern, while the 


or at the 


gate at the side, 


center of the runner, acts as 
a steady gate. 


W henever al 


Sary, it 1S 


special runner is 


neces- 


advisable to make a pattern 


and have one cast, rather than to im 


provise one by bending and soldering, 


as such a runner its liable to give out 


when the pattern is most needed 


Worm-wheels cannot be carded on ac 
count of their twist 


drawing w.th a 


Because of their being wrapped = and 


separately, the cope 


drawn core-print 
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TABLE FOR FIGURING GEAR TEETH. 


For finding the radius of a wheel when the pitch is given, or the pitch of a wheel when the 
ius is given, that shall contain from 10 to 250 teeth, and any pitch required. 

Rule Multiply X in the table by the pitch given, and the product will be the radius ot 
wheel required. 

Or divide the radius of the wheel by X in the table, and the quotient will be the pitch of 
wheel required. 


10.190 
10.340 


10.508 


10.667 
10.826 


10.985 


4 
3 


AB 
11.3 
11. 


169 
.328 
5.487 


35.646 
5.805 
5.965 


600 


759 


.918 


077 
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gets pretty hard service, so it is gen- 
erally advisable to make the prints en- 
tirely of steel. Both cope and drag print 
should be made of the one piece of steel 
(Fig. 16), and cut 
center so as not to strain the 
It will be that the full 
the print runs into the casting about % 


inch (A A, Fig. 16), so as not to leave 


away in the 
casting. 


noticed size of 


a crack under the prints when the pat- 
The 
print should be drilled and tapped. 

When a 


of 
soft metal or aluminum, it will be found 


tern shrinks from casting. cope 


single pattern is made 


that the rap hole lasts but a short time, 


due, of course, to the softness of the 


metal. One easy way of providing for 


This 


plate should be beveled on the edges so 


this is to cast in a steel rap plate. 


as to dovetail itself into the metal, and 
if large should also have anchor holes 
drilled in it. The plate should be kept 
as small as consistent with good service, 


The  fol- 


some idea of how 


on account of the straining. 
lowing case will give 


large a plate may be safely cast in. In 


| 





Tooth 
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left projecting above the surface of the 
gear about 3-16 inch, so as to form a 
tenon for centering the hub. 

Several of these patterns, ranging from 
12-inch face, down 
to half this size, have given perfect sat- 


diameter and 6-inch 
isfaction. 

The cored out as 
shown, leaving the thickness of metal at 
A slightly less than the 
the tooth. This even 
thickness of metal all around, and pre- 


pattern should be 


thickness of 
gives an 


vents sagging in the cope. The drag 


and 
driven into the cored hole, which should 


print B is turned with a_ tenon 


be bored out. These patterns are es- 


pecially useful in a steel foundry. 


TABLE FOR FIGURING GEAR 
TEETH. 

has been sent 

McVeen, 


that it is a table which he has found very 


The accompanying table 


to us by Mr. H. who states 


useful indeed in his own work both in 


the drying room and in the pattern shep 


Ros Tooth 











each of aluminum (right 
and left) 


a 
by 4 inches deep was cast a steel plate 


two patterns 


about 12 inches in diameter 


2” x4” x%". One casting came out per- 


fect, while the other showed a slight 


crack, 
one corner of the plate. 


running a short distance from 
This has caused 
no trouble, and has been in use about 
four years. 

When making aluminum gear patterns 
the plate may be made of cast iron or 
steel, turned, and fastened in a recess, 

The 
plate is held by 3 inch machine screws, 
beth 


If there be a cope hub, the plate may be 


also turned, as shown (P, Fig. 17). 


tapped through pattern and plate. 


B 


Fig. 17 


and he has never seen it in print. He 
feels that it would be of interest to othe 
readers of THE FouNnpry and hence Jas 
forwarded it to us. There has evidently 
work spent on the 
should 


tainly be of interest to patternmakers. 


been a great deal of 


table, and it is one which cer- 


Frank H. 
Morris 
charter for the Sharon ] 


of Sharon, Pa. 


Riddell 
have appli for a 
’attern Works, 
They will make pat- 
steel 


Buhl, Joseph and 


sachman 


terns for iron, and brass foun- 


dries and will have their works in the 
Budd field next to the Brake 
Beam Co 


Damascus 
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CONVERTER STEEL CASTINGS 
PRACTICE.—NUMBER 2. 
3y ARTHUR SIMONSON. 


In attempting to give a detailed des 


cription of the operation of a Tropenas’ 


plant, it is realized that no amount of 


written or spoken matter will enable a 


person not thoroughly acquainted with 
steel making in general, to produce any 

castings, to say nothing of the 
that is called for to 


The only way to learn how to ope- 


rade work 


a converter plant is to spend a long 
time in company with one who has had 
experience and is_ perfectly 
h_ the that take 


con 


considerable 
reactions 
that 
verter was first introduced the pioneers 
had no them, but it 


j 


ould be much too costly for all to learn 


familiar wit 


place It is true when the 


one to instruct 


the same means. It is true, indeed, 


after being under personal instruc 


tion and seeing a great many _ blows 


after the 
which 


made, conditions may arise 


operator is left to himself 


get the 


may 
better of him, and cause him to 
forget some of the principles that have 
been drilled into him. It is only by the 
details that 


achieved, but this is true of all busi 


strictest attention to success 


nesses, 


not only steel making. An un 


Poe 
successtul 


foundry business resembles a 
Kansas cyclone in its certainty of dis 


aster—quick and complete. A foundry 


that is not watched at every point can 
absorb money as fast as a Rockefeller 


can pour it in, as many a poor man has 


vered. The 


shrewdness, 


essentials to success 


watchfulness  and_= sci 


eC] 


There are 


Lining of Converter. 


two or three ways to line the converter, 


and the are 


all equally good, the factors 


determining the use of any being 


local 


lined with special blocks, 


one 


convenience and conditions. lt 


may be which 


while expensive, make the t:me occupied 


in repairs much less, this being often a 


very serious matter when the converter 


needs repairing and orders are waiting 


fulfillment The chief drawback to the 


ise of special blocks is that in making 


repairs a large amount of brick 


gt r¢ rd 


has often to be cut away to make 


ones. A 


room 


he new sand lining 
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rammed in to shape may be used and 


is probably as good and cheap as any 
provided the proper grade of material is 
The third way is to use the 
This 


and 


available. 


ordinary shapes of furnace brick. 


is probably the most common way 
will be described in full detail as it prob- 
ably calls for more explanation than the 
others. Whatever material is used it is 
necessary that it shouldbe as refractory 
as possible, and nothing should be used 
in the 


way of brick that has been burnt 


Fiy. t 


at a lower 


Sary to 


temperature than is neces 
turn 


This 
and 


over a 3,500-degree Seger 


cone, means about 95 per cent 


silica from 
gan 
quality of 


almost perfect freedom 


lime and magnesia. In the case of 


ister mixture, the very best 


silica clay must be used and in order to 


cause it to set very hard, it may be 
mixed with weak lime water instead ot 


ordinary water, 
Procedure for Lining the Converter 
with Ordinary Forms of Silica Brick.-- 


The bricks used are the square 9 x 4% 
x 2'4%-inch,with the arch 9x 4% x 2% x 
14-inch, the wedge, 9X 4%x2%x1%- 


wedge used in the 
I-inch. <A 


brick is 


inch, and a_ special 


x 24% x 


splt 


mouth 9 x 4! small 


quantity of also needed, 


this is a rectangular brick one-half the 


thickness of the ordinary square. 


lwo or three wooden forms 


should l e 


as shown in the sketch Fig. 1. 


rough 


prepared having dimensions 


They are 


made by sawing out boards for top and 


bottom, two inches less in dimensions 


each way, and then nailing one-inch 


strips on the edges. The forms are 
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eighteen inches high. 


Set the converter 
in a vertical position by means of a 
plumb line, and then commence the lin- 
ing operations by 


laying ordinary fire- 
brick in the circular bottom until a level 


of about twenty-six inches below the 
center of the lower tuyere slot in bot- 
tom wind box is reached. Break all 


joints and set alternate courses at right 
angles. Use ordinary firebrick of good 
quality for this part of the operations, 
as they are less friable than the silica 
brick, and do not come into direct con 
tact with the heat. The 
may be made of one-half 


cement used 


each high 
grade silica clay and crushed silica rock. 
For grouting in the 
this 


courses after laying 
thinned 


cement 


may be down with 





water. 

The next step is to set one of the 
forms. The illustration, Fig. 2, shows 
the location of this. It will be seen that 
the circular part of the form is concen 
tric with the circular shell of the con- 
verter, and the part of larger radius 
which gives the conformation of the 


face of the tuyeres is set so that a line 
joining the ends of 
to the 
course of 
round the 
row of 


the are is parallel 
the 
brick on 


center line of trunnions. A 


laid 
this a 


arch end is 
outside of 


firebrick 


form, and 
and 
the remaining space between brick and 
This 
procedure is continued until a level two 
and a half the 


slot in referred to 


ordinary backing 


shell is rammed in with ganister. 
inches below center of 
the shell 
is reached. This brings us to the most 
important point in the lining, 
the setting of the tuyeres. 
depends a great deal of the assurance 
of success in the subsequent manufac 
ture of the steel. 


the above 
namely 
Upon this 


The tuyeres both in- 
dividually and as a whole, must be set 
absolutely level both in a direction par- 
allel to their length and also in a direc- 
tion at right angles to this. In other 
words, the tuyeres must all be in exactly 
The 
tuyeres grouped together and it will 
be noticed that 


the same plane. illustration shows 


the 
for convenience they 
numbered No. 0 in the center, No. 1 
for the first 
No. 


The higher 


are 
tuyere on each side, then No. 


2 and 3 respectively, outside this. 


numbers diverge more from 
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the center than the lower numbers, and 


the whole system is symmetrical. These 
tuyeres are made of the very highest 
grade of silica material available, and 


burnt at a very high temperature as they 
are subjected to the greatest amount of 
wear and tear and the 
of chemical 


greatest amount 
In setting the tuy- 
eres it must be borne in mind that it is 
the that leveled up and 
not the outside of the bricks, as the out- 


side 


action. 


holes must be 


may be warped to some extent. 


———a 


Fiy. 2 
Round iron bars of smaller diameter 
than the tuyeres should be inserted in 


the holes and the leveling done on the 
protruding ends of these, this being the 
only way that accuracy can be insured. 
Together with this leveling it should be 
ascertained that the tuyeres come oppo- 
site the slot in the shell communicating 
with the lower wind box, to allow of an 
unrestricted 


the air into the 


converter and the possibility of cleaning 


passage of 
out any slag or iron that may inadver- 


tently get into the tuyeres. After being 


satisfied that the lower tuyeres are cor- 
rectly set in every particular, the upper 
tuyeres are set directly on top of them. 
The upper wind box has a slot corre- 
sponding with the lower one, and the 
rectangular openings in these tuyeres 
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should be in line with it. It is not nec- 
essary to use the same care in setting 
these tuyeres, as they are merely com- 
bustion tuyeres and do not at any time 
approach the surface of the iron. 
are numbered 


They 
and have the 
same conformation as the lower tuyeres. 


similarly 


The body of the converter is then lined 
up to a point about two feet below the 
top of the cylindrical part of the shell, 
at which point the wooden forms may 




















be dispensed with. Be sure to leave no 
T 
is a m4 
is ‘, ..s ; ' 
is a cle rs ‘ 
it t “2 ' : ' ‘4 
' ' ; ' ‘ ; ie | a. 
1! a. . . <s : ‘ 
rf 1! ‘ ; ' ' : 
1! te _* . 9 Fae 
it wt ‘ tt “fay 
“i an) .. 06 oi 
t 4 a ie i 
1 4 « * \ 1 : ; 
1 ' = ‘ se 1 ¢ . ; 
‘ ' nee ' 
oa 282 8H Ee 
: : ' 7 
an) 
1 2S Z 2 ~ 
3 
Fic. 3.—TUYERE BLock. 
open spaces between the bricks and 


grout all the joints well with thin grout. 
From this point a certain amount of me- 
skill is setting the 
it is largely a matter of hand 
and eye. It is not an 


chanical needed in 
brick as 
easy matter to 
describe, nor is it an easy matter to ac- 
complish, but the principle is to over- 
lap each course from this point up the 


cone until the lining terminates at the 


mouth of the circular 
opening fifteen inches in diameter. The 
] 


last two rows in the mouth may be made 


converter in a 


with the special wedge brick mentioned. 
\fter the lining is completed the wooden 
forms The 


silica 


burnt bottom 


built up 


may be out. 


is then with pure brick 


until a depth of from sixteen to seven- 


teen inches below the bottom edge of 


the tuyeres is reached. This corre 
sponds very closely to a capacity of two 
tons. The lining being now complete, 


a wood fire is started, the blast valve be- 
ing shut off and all covers off the wind 
blast from the 
blower is left open, it may happen that 
gas_ will pipe and 
cause an explosion which may be more 


boxes. If the valve 


accumulate in the 


or less serious. In describing the lining 


of the converter nothing has been said 
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of the manhole door in front of the 
converter, which some operators use all 
the time and and others have discarded. 
It is most useful in making repairs, en- 
abling the converter to be cooled off 
very rapidly and also forms a convenient 
way of handing in to the bricklayer his 
supplies of bricks and cement. When 
this is should be built 
around the opening in the shell and filled 
in afterwards, then when the manhole is 
punched out the remainder of the lining 
is undisturbed. 

Life of Lining. — It is almost im- 
possible to give definite figures in rela- 
tion to the life of furnace linings. So 
much depends on shop practice and 
quality of materials that it is impossible 
to make an 


used an arch 


accurate estimate. For in- 


stance, if a furnace is run every other 
day and repaired every other day, it will 
last longer than if run daily for the 
same number of blows. There is a limit 
to the amount of patching that can be 
done, and if it is done before too late 
it will not be necessary to cut away a 
lot of good brick in order to make ex- 
tensive repairs. 
that is the 


The inner row of brick, 
silica part of the lining, 
should never be allowed to be entirely 
penetrated. 3y 
short 


making repairs at as 
intervals as possible and _pre- 
serving the original lines of the furnace, 
the life of linings will be preserved in- 
definitely, and the blows will be much 
more regular The parts 


subject to corrosion are 


and uniform. 


that are most 
the regions immediately surrounding the 
and at the base of the upper 
cone where the metal lies when the con- 
When 
repairing the tuyeres, bars slightly less 
in diameter than the holes should be in- 
serted 


tuyeres, 
verter is in the pouring position. 
around 


them and allowed to dry with the bars 
in situ. 


and ganister rammed 
By. careful attention to repairs 
as many as 150 and even 200 blows can 
be gotten out of the converter before it 
is necessary to renew the 


tuyeres, and 


up to one thousand blows before it is 
necessary to entirely reline. A new set 
of tuyeres can be inserted in about three 
hours. <A 


depreciation of the lining is caused by 
Silica 


considerable amount of the 


brick has 


crushing and _ spalling. 
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a very high coefficient of expansion and 
the alternate heating and cooling of the 
lining causes it to crush at one time and 
spall off at another. The expansion is 
so great that the bolts holding down 
the upper cone sometimes pull apart, the 


heads flying several yards. After a 
converter has been newly lined these 
bolts should be loosened to allow the 


expansion to take place. 

Melting Stock. — The metal that 
is put into the converter to be converted 
into steel must be of a definite composi- 
tion within certain limits. Before going 
into the converter it has to be melted in 
a cupola, where certain losses take place. 
These losses have to be taken into con- 
sideration when figuring the charges. In 
specifications for a limit 
is generally set for the content of sul- 
phur and phosphorus, and as in no acid 


steel castings 


furnace can this percentage be reduced 
it is necessary to provide raw material 
sufficiently low in these elements to meet 
the specifications. In this 
exactly the same as the 
practice. 


respect it is 
open-hearth 
The analysis of the metal be 
fore blowing must be: 
SHINOCOM: -<.o5 0 dia arcaste 


1.80 - 2.10 per cent. 
Manganese 


0.60 - 1.00 per cent. 


Sulphur, Phosphorus. low as _ possible 
Carbon about 3 per cent 

The cupola charges are made up of 
pig iron and steel The 


scrap is generally the heads and 


scrap. steel 
run 
ners, scrap and defective castings from 
previous heats. Outside scrap is so un- 
certain in its composition that it is un- 
safe to use it. As a rule the best way 
is to arrange to melt in the cupola just 
the amount of 
daily 


made in 
surplus accumu- 
lates the percentage can be temporarily 


scrap average 


practice. If a 


increased, and if a deficit occurs the 
amount can be cut down. Ordinarily 
with a satisfactory operation of the 
plant, about twenty to twenty-five per 


this 
carried in the cupola charges. 


cent of steel scrap can in way be 
The flux 
used in the cupola consists of limestone 
or oyster shells, and the coke is seventy- 
two-hour coke with sulphur 0.75 per cent 
or thereabouts. 

Calculation of Cupola Charge. — 
There are two ways in which this may 


be done, a graphic way and an arithmet 
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ical way. In figuring out the charge 


the two elements which 
trolled are the 


are closely con- 
and 
and particularly the silicon. 
ment is 


silicon manganese, 
This ele- 
figured first. As re- 
gards sulphur and phosphorus it is un- 


always 


derstood that they are as low as possible 
in the that after that 
point has been settled, they may be neg- 


raw materials so 
lected. Carbon, that is, total carbon, is 
practically the same in all grades of pig 
iron used and may be neglected on that 
account, as it will be practically uniform 
anyway. The combined 
carbon to the graphitic does not make 
any 


relation of the 


first few 
will all be in the 


difference, as after the 


minutes’ blowing it 
combined state. 
The first thing to be decided is the 
amount of scrap it is proposed to carry 
in the 


charge. Of there are 


cases where the grade of pig iron avail- 


course 


able will place a limit on the amount of 
scrap that may be used. If the pig tron 
is all high silicon, it will be imperative 
to use a high percentage of scrap to cut 
down the silicon to the required amount. 
If the pig iron is low in silicon, it may 
be possible to wse snall 
pur- 
poses of this article we will suppose that 


1 
only a 


verv 


proportion of scrap. But for the 


the conditions are ideal, that we have 


the correct kinds of pig iron 


and are 


able to carry any reasonable amount of 
scrap \s stated above, it wise, all 
things being equal, to confine oneself to 
the scrap made in one’s own plant, and 
in an ordinary way this will amount to 


say, from twenty to twenty-five per cent. 


Let us assume that we have two brands 


of iron analyzing: 


N I No 2 
Silicon 3.50 2.00 
Manganese ....... 0.25 1.50 


Let us assume that our steel scrap 


averages silicon 0.25 per cent, manganese 
0.75 per cent. 
Let us also assume 


that we will carry 


twenty-five per cent of scrap. 
Problem. — In a 100-pound charge, 
what quantities of the above No. 1 and 
No. 2 pig irons and steel scrap will give 
a mixture with an analysis of say, sili- 
con 2.00 per cent, and manganese 0.80 
per cent? We much steel 


know how 
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So 


Lercer? of Scrap 





2.00 05 10 15 20 25 30 35 40 a5 2.50 
Lercent of Uilicon fo Cupola. 
Sree! Jerap Confaining 25% Utlicom——— 


333 


crap we are going to carry and_ will (250 X 0.25) + (750 X X) = 2000 


figure the silicon first. 62.5 + 750X = 2000 


(Weight of scrap X per cent silicon) 750X = 2000 


: : = es 
(weight of pig iron X per cent sili = 2.5533 
con) = (1,000 pounds mixture X_ 2.00 The next question is: In a charge of 


I 


per cent silicon) 750 pounds, how much pig iron No. 4 
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at 3.50 per cent silicon, and how much 


pig iron No, 2 at 
will 


2.00 per cent silicon, 


give a mixture containing 2.5833 


per cent silicon ? 


Let X equal the weight of pig iron 
No. I containing 3.50 _ silicon, then 
(750 — X) represents the weight of pig 
iron No. 2 containing 2.00 silicon, and 
(X XK 350) + (750 X) 200 = 
(750 X 2.5833) 

3.50 X 1500 2X = 1937.5 

X= 201.6 
The quantity of No. 1 p'g iron re- 


quired is therefore 
pounds, and of No. 


In round 


2901.0 
2 is 458.4 pounds. 
figures the amounts of 


accurately 


our 

cupola charge of 1,000) pounds would 

therefore be: 

NO. fF Pe WOW drisieesi mee 290 pounds 

NG. 2.591 1EOR. x5 oxo 5 acerca 460 pounds 

DMOEW. SUPAR! aerdcne Bev Seat 250 pounds 
Let us check this over to see if it 1s 

COFFECtT - 

{ 290 ‘ 3.5) ( 460 2.00 ) T (250 

0.25) = (1000 2.00 ) 
IOI5 T 920 T 62.5 = 1997.5 


This figures out as closely as it 18 pos 


sible to weigh pig iron. The above cal 
silicon and 
bulky 


put down in detail to make it perfectly 
plain. As a 


culations cover the only, 


while they seem they have been 


matter of fact the calcula 


tions are 


made in a very few minutes 
We must now see these weights will 
result in content of manganese. 


(290 pounds No. 1 
(460 pounds No, 2 


0.25 manganese ) 
1.50 Mang.) 


(250 pounds steel scrap 0.75 mMangan- 


ese) = (1000 pounds total charge 
XN per cent manganese), that is: 
72.5 + 690 + 187.5 = 1000 X 


> 


loss of 


0.95 per cent 
\llow.ng for the manganese 
that takes place in melting in a cupola, 
this 0.95 percent will probably be a shade 


under 0.80 when melted. The above mix 


ture is therefore satisfactory and will 
give correct results. There will be a 
slight loss of silicon in the cupola, but 


will be well within the work 
The 


be worked out for any grades of pig iron 


the result 


ing limits. above calculations can 


by substituting percentages. 
The Graphic Method. 
od has 


This meth 


been figured out on the above 
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lines and reduced to a For 
the diagram reproduced here the writer 
is indebted to A. H. 


figured for 


diagram. 


Jameson. It is 
steel 
one containing 0.25 per cent of 


two grades of scrap, 
silicon 


and represented by the full line, and one 


containing 0.33 per cent of silicon and 
represented by the broken line. 
The diagram may be used in a vari- 


ety of ways. For instance, it may be 


used to give the amount of steel scrap 
that a 


certain pig iron will carry to 


give a desired per cent of silicon in the 
cupola. Knowing the per cent of silicon 
desired in the cupola, and the amount of 
that is 


per cent of 


scrap available, it will give the 


silicon the pig iron must 


contain. Given the per cent of silicon 


in the pig iron and the amount of 


to be 


scrap 


carried it will give the resulting 


silicon in the cupola. 


The Wood Shovel & Tool Co., of 


Piqua, O., has issued a very neat cata- 
log, 8 x t0 inches, containing a re- 


print of a description of its works 
fine half 


tones printed in sepia ink. It also con- 


Which is ilustrated with very 


tains a short statement concerning the 


Wood 


same, 


advantages of the shévels and 


illustrations of the one being 


the new back molder’s 


pattern, flat 
The 
\lode! 


shovel 
“The 
World.” 


publication is entitled 


Shovel Plant of the 


The Manufacturing Equipment and 
Engineering Co., 209 Washington St., 
Boston, 


Mass., has issued a small cat- 


alog 34% x 6'4 inches describing and 
illustrating sanitary wash bowls, 
soda kettles, shop stools, benches, 
lockers, and storage racks manufac- 


tured by this company 


Geo. G. Blackwell, Sons & Co., Ltd., 


Liverpool, England, are sending out 


1 


catalogs describing the Bl 


ackwell cup- 
ola flux, known as Bohemian flux, 
also a folder entitled “Two Valuable 
Foundry Necessaries” which contains 


articles by \. E 


silicon and by F. S 


Outerbridge on ferro 
Grinder on flnor 


spar as a flux 
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METALS IN FOUNDRY PRACTICE 


Deveted to inquiries from Practical Foundrymen 
on subjects relating to the Melting and Using of 
Cast Iron, Malleable fron and Steel. 


The following experts answer questions in 
this department: 


W. J. Keep, Cast Iron. 
; J.B. Nau, Metallurgy of Steel and Steel Cast- 
ngs. 

Dr. Richard Moldenke, Malleable Castings. 


We have also made arrangements with several 
others to act as special contributors. Allinquiries 
should be addressed to the Editor of THE 
FOUNDRY, and they will then be forwarded to 
thosein charge of the different subjects. 





CAST IRON NOTES. 


BY W.J. KEEP. 





TREATMENT OF CUPOLA 
CINDER. 


Question—How do you recover the 
iron from the dump from your cup- 
ola? What kind of a cinder mill do 
you use? 

Answer.—I consider this question 
of enough importance to be answered 
in “Cast Iron Notes,” although I have 
described the method many times. 

The ordinary cinder mill drops all 
small pieces of iron through the open- 
ings and they are thrown away with 
the ground slag. 

The water mill saves the fine par- 
ticles with the larger pieces. 
The large apparent recovery of iron 
is partly due to a considerable quan- 
tity of marbles of black slag which 
The water mill 
is a success and a paying investment. 

The repairing of all cinder mills is 
a considerable 


along 


are weighed as iron. 


item of expense, and 
the cost of attendance is larger. 

The most inexpensive and conveni- 
ent method is the that I 
used for a years and it 
requires no When the 
last drained from the 


cupola and just before the bottom is 


one have 


great many 
apparatus. 
iron has been 
dropped with sand from the gangway, 
build a low dam, say four feet diam- 
under the end of the 

Let a man 


eter, cupola 


hold an iron rod 
let the rest of 


the cupola force with a piece of old 


sp ut. 


across the spout and 


shafting, say 2 inches diameter and 
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eight 
ram 


feet long, 
force in 


used endwise as a 
the breast. Shove it 
clear to the center of the cupola bot- 
tom and draw it back and forth once 
or twice to make a clear channel and 
allow all the slag to run out on the 
floor, after 
dropped as 


bottom is 
the morning 
there being no slag in the dump the 
pieces of sand bottom can be removed 
and thrown away. 


which the 
usual. In 


All pieces of coke 
and iron, large enough to handle, are 
picked out to use again while all of 
the remaining coke, slag and iron are 
shoveled up and taken to the cupola 
scaffold. 

After the last charge of iron is in 
the cupola this material is all thrown 
on and helns to hold down the blast. 
The small coke makes the last iron 
as hot as other. All slag and 
melted without the loss of a 
single particle of iron or coke. All 
sweepings and siftings from the gang- 


any 
iron is 


way may be distributed among other 
charges or can be added to this last 
When the breast is knocked 
in all this slag will run out. 


charge. 


If any iron runs out with the slag 
it drops through the pool of slag to 
the floor be re- 
broken up 


and in a slab can 


moved when the slag is 
next morning. 

This mill tending, 
mill repairs and saves the power to 
mills. It holds the heat in 
the cupola and costs nothing. 

It is strange that this 


not used in every foundry. 


saves handling, 


drive the 


method is 


ONE OR TWO ROWS OF 
TUYERES. 

Question. — We are 
and light 
The cupola is 28 inches inside of lin- 
The four tuyeres are placed 28 


making 
machine 


light 
castings work. 
ing. 
Diam- 
intend 
to arrange a second row of four tuy- 
above as 


inches above the drop doors. 


eter of tuyeres five inches. I 


eres, four inches diameter, 
[ think the melting will go a little 
faster and the iron come out hotter. 


What 


the second 


would be the right height of 


row and what diameter 
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should they have? How high should 
the bed of coke be above the top row 
and what is the best charge of iron? 

Answer.—When 
the upper 


small 


two 
row is 


rows are used, 


generally quite 
eight inches 


above the lower row. I 


and say about 
have 


seen any reason for two rows. 


never 
If you 
think that you need more wind, place 


eight four-inch tuyeres in the first 
row. This would give 96 square 
inches better distributed than the 73 


inches you now have. 

The coke should be 12 inches above 
the tuyeres and a second row requires 
a deeper bed; 350 pounds of iron 
would be a good charge and about 50 
pounds of coke. B 
even 


y being careful 


about charging and making 
scrap small the charge of iron may be 


increased to 400 pounds. 


OPEN-HEARTH STEEL CAST- 
INGS—IX. 
By W. M. Carr. 
Blow Holes in Steel Castings. 
A common 


source of annoyance is 


found in porosity or in unsoundness. 
The ingot manufacturer finds it com- 
paratively easy to get around = such 


drawbacks by liberal discards or end 
cropping of ingots usually more or 
less Spongy or blow-holed at the up- 
per end. Not so with the production 
of castings. The problem of pouring 
liquid steel into the green or dry sand 
molds has a distinctive complexity in 
comparison with into ingot 
molds made of iron or dry sand with 


simple lines or shapes. 


casting 


Blow holes in a steel casting may 
be due to a variety of causes. They 
must not be confounded with “shrink 


holes” or cavities due to a difference 
in the rate of cooling of parts con- 
trasting in dimensions. A light sec- 
tion in junction with a heavier one 
will cool faster and in doing so will 
draw upon the heavier and 


more liquid section, thus depleting it 
of steel, with the result that in the 


heavier section there will be some 


voids. Hence the important reason 


for forming larger headers or reser- 
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voirs to hold a supply of steel from 


which the casting below can make 
drafts to offset the contraction in 
cooling. Frequently in separating 


such headers rough irregular cavities 
will be found at the joint of the head- 
er and the castings which are known 
as “shrink holes,’ (see Fig. 1) and 


may be formed even in cases of the 
casting being free from “blow holes.” 

























lic. 1.—SHRINK HOLE. 
SHOWS 


DotTTtED OUTLINE 
POSITION OF RISER, 


The position of cavities or pores, due 
to either gases or shririkage, will de- 
termine their identification. 

Blow holes may be found in any 
part of a machined or fractured cast- 
ing. Shrink holes occur only at cer- 
tain points. They are irregular in 
shape, with rough surfaces, but upon 
close examination will be _ found 
covered with delicate, minute crystals. 
The walls of a shrink hole are usually 
the same color as the metal itself, 
provided no air was present while the 
casting was hot. are al- 
ways the result of air, vapor or gas. 


Blow holes 


Their shape as a rule is oblong, len- 
ticular or spherical. If oblong in 
shape they are due to metal being im- 
deoxidized or “killed” and 
they will always be found with their 
longest at right 
angles to the cooling surface of the 
body of metal (see Fig. 2). If they 
are globular or they are 
caused by vapor or air and not by gas or 
gases, the result of chemical action 
within the metal, but by damp sand, 
imperfect venting—details of molding. 


perfectly 


axes or dimensions 


spherical 


While it is perfectly possible 


(and is 
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regularly done) to get sound, solid 


steel machinery castings from green 


sand molds, accidental causes may 


In that case 
because of 


make the sand too damp. 
there may be blow holes 
an excess of steam or aqueous vapor 
formed by the hot steel. 

If the green sand mold should pos- 
sess the right “temper” and_ globu- 
still be 


effective. 


lar, spherical holes found, 
be two 
that the 


close or too 


there may causes 


One may be sand, green or 


strong, pre- 
venting a free escape of the gases as 


dry, is too 


they are formed by the heat of the 
inflowing steel upon such binders as 
may be used to give body to the sand 
and cores. Evidence of that may be 
seen in fractured castings, which will 


have a solid drag side, but a more or 
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3L0W HoLes CAUSED BY GASEOUS 
STEEL, IMPERFECTLY DEOXIDIZED. 


IG. 2. 


Fig. 3). 
gaseous 


lesS porous cope side (see 
A casting blown because of 
or improperly “killed” metal will be 
more or less spongy at all points of 
both drag and cope. Porosity is of- 
ten caused by failure to freely vent 
the highest points of the cope which 
will cause air pockets to be formed 
which the liquid steel may not be 
able to displace and such conditions 
as described can occur in spite of dry 
sand 


and molding or 


Thus it 


good green 


properly deoxidized steel. 
will be understood that in spite of the 
skill 
ing department, it may be nullified by 


floor. A 
study of the daily discard in the scrap 


highest manifested in the melt- 


conditions on the molding 


pile as it is broken up will be a good 


guide, as to what errors are being 


made in practice, and with a slight 


knowledge of the causes of porosity 


one can greatly modify faults. 


If the chemical analyses are normal, 
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that is, the figures on manganese and 
silicon, are within usual limits, but 
oblong character 
are persistent, the cause can be traced 
to the furnace platform. 


blow holes of the 


There may be too sharp a melting 
flame, too much air admitted for flame 
combustion, or a too liberal use of 


ore in refining. Either one of these 


conditions will surcharge the metal 


with oxide beyond the influence of the 
addition of the 


usual deoxidizers, 


manganese or silicon. Such practice 
may be covered up or lessened by an 
increase of deoxidizers, but always at 


the sacrifice of the physical requisite 
aA 2 


°° 








lic. 3—Btow Hotes Causep By Damp 
SAND, VAPORS FROM CorRE BIND- 
ERS OR IMPERFECT VENTING. 
in steel The 


The writer knows from his experience 


castings, toughness. 
in advanced Steel casting practice in 
either green or dry sand, acid or basic 
that it is produce 
sound castings free from pin holes or 


steel, possible to 
blow holes which will satisfy the most 
Still there is no 
royal way to the production of sound 


exacting demands. 


castings. It is fraught with patience, 
skill, study and industry. 


The McWane Pipe Works, which is 
a department of the Lynchburg Foun- 
dry Co., of Lynchburg, Va., is send- 


ing out a unique catalog measuring 


over all 4 x 9 inches. The sheets are 


cut to the form of a piece of irou 


pipe and secured together with a cord, 
The 26 pages of catalog matter con- 
tained in the publication is well writ- 
ten and illustrated and contains tables 
of sizes and proportions of pipe coup- 


ling, specials, a 
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Among the Foundry Supply 
Fraternity. 


CHICAGO PLANT OF THE 5S. 
OBERMAYER CO. 


This plant is located in the city of 


Chicago in the block bounded by 
West Eighteenth and Rockwell streets, 
the Penna. railroad on the east side 
and the C. B. & Q. railroad on the 
south side. 

The main building consists of a 
four-story brick building with base- 
ment, 100 x 100 feet, facing Rockwell 


ture of foundry 


facings and the re- 
duction and refining of plumbago or 
graphite. In this building ten mills 
are operated for the reduction of graph- 
ite, the capacity being about 10 
tons per day. Besides the above, 
there is a special large mill for the 
reduction of graphite with an air sep- 
arating process, which reduces the 
graphite to an impalpable dust. This 
is probably the largest mill in opera- 














YARDS THE 


FACTORY 


OFFICE, AND OF 


the above 


are a number of smaller buildings for 


street. In connection with 


the storage of raw material and fin- 
ished product. An office building, 
which is a recent addition, is located 


at the corner of Eighteenth and Rock- 
well streets. This office building is a 
modern structure, brick building, one 
story high, and well equipped for the 
purpose for which it was erected. 
The main building is divided by a 
the half the 


for 


ire wall, north of main 


building being used the manufac- 





S. 





OBERMAYER Co., CHICAGO, ILL. 


tion in this country for this purpose. 


In the manufacture of mineral fac- 
ings, soapstone facings, and various 
other grades special burr mills, emery 
mills, bolting reels and special con- 
veying machinery are used 

For the manufacture of sea _ coal 
facing this company has a_ special 


al 


does not come in contact in any man- 


building so that the sea c facing 


ner with the higher grades of plum- 
This 


special sea coal plant has a capacity of 50 


bago and other foundry facings. 
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WHERE RIDDLES ARE MADE. 








ONE OF THE GRINDING RooMS. 


tons per day, the machinery consist- vators and conveyors to the three 
ing of a coal dryer built especially for grinders and from thence conveyed 
this purpose, the material being con- to the packers, which packs the ma- 
veyed direct from this dryer by ele- terial in bags or barrels as wanted 
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The most remarkable point is that 
with the present capacity of almost 
100 tons of all kinds of assorted fac- 
ings, .yery little actual labor is re- 
quired, all the materials being handled 
by machinery, and that after the crude 
material once starts into the process 
it is not handled by men, but by ma- 
chinery conveying the finished prod- 
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storage of raw and finished products 
connected by an industrial track sys- 
tem, which is directly connected with 
private switches run- 
ning in from the C. B. & Q. railway 
and the Penna. railroad. 

In the brick department the 
buildings are so arranged with track 
that 


the company’s 


fire 


service, one to two million fire 











ONE OF 


THE 


uct direct into the packages in which 
it is shipped to the foundries for use. 

In the 
flasks of 
floor and 


wood-working 
all kinds, 


bench 


department 
riddles, 
rammers, 
machines, 


bellows, 
brushes, 
sand-sifting 


tumbling bar- 


rels, clamps, manufactured. 
This room is 35 x 75 feet, inside di- 
The latest improved ma- 
chinery for the manufacture of these 


goods is installed, 


etc., are 


mensions. 
including lathes, 


jointers, dovetailing machines, band 


and circular saws, wood-turning lathes, 


drill presses, punches and shears, wire 


cutting and boring machines, all belt 
driven. About twenty-five men are 
constantly employed in this depart- 


ment under the supervision of C. H. 
Green, formerly of Syracuse, N. Y. 
In the yards are buildings for the 


StorE Rooms. 

brick, cupola blocks, ete., can be stored 
and handled but little trouble. 
Off from this building is another dry- 
where all the 
crude material is tested and dried be- 
fore the 


with 
ing house, 25 x 25 feet 


entering into manufacturing 
processes. 

Besides the foregoing buildings, 
there are five or six structures for the 
storing of manufactured material, al- 
with the 


industrial railroad system to the vari- 


so crude material connected 


ous parts of the plant. Power is de- 
veloped by a 450-horsepower Allis- 
Chalmers Corliss engine and _ trans- 
mitted to the different parts of the 


plant by a complete system of rope 


drives. The power plant is a separate 


building adjoining the main building. 


This company endeavors to manu- 
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PART OF THE WooDWORKING DEPARTMENT. 


facture all that is required for foundry 


use and advertises “Everything you 


need in foundry,” and 


this 


your anyone 
plant and the 


warehouse and see the large stock of 


can go through 
the various articles, not only in the 
way of foundry facings and supplies, but 
also in the way of equipment, such as 
tumbling mills, ladles, brass melting fur- 
naces, of which there are hundreds and 
hundreds stacked in the warehouse of 
different sizes and shapes for immed- 
iate shipments, 


No matter how 
great the order or what it calls for, 
shipment can be made at once from 
stock in the warehouse nearest to the 
foundry’s place of business, a facility 
which is to the advantage of both 


cess of this business. 


parties. 

The S. Obermayer Co. is general 
sales agent for many of the important 
specialties required by foundries, in- 
cluding those of the Whiting Foun- 
dry Equipment Co., for the territory 
west of and including Pittsburg. 





FIG. 


The location of the company’s three 
plants for the manufacture and distri- 
bution of foundry facings, supplies and 
equipments in the 


most important 


centers of the foundry industry, Cin- 


cinnati, Chicago and Pittsburg, with 
factories and warehouses of similar 
kinds at each of these places, has 


much to do with the growth and suc- 








1.—A METALLIC CorRE VENT. 


A METALLIC CORE-VENT. 


All foundrymen know that there is 
a very large class of intricate cores 
which require both rodding and vent- 
ing and frequently solid rods inter- 
fere seriously with the venting of such 
cores. To overcome this difficulty, H. 
C. Caldwell, of Philadelphia, has in- 


vented a metallic core-vent which is 
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now manufactured by the Metal Core- 
Vent Mfg. Co., with offices at 416 Mu- 
tual Life building, Buffalo, N. Y. 

This vent consists essentially of a 
metallic ribbon twisted tube, 
as shown in one of the accompanying 
illustrations. 

The twisting is close enough so that 
the edges of the ribbon have a bear- 
ing along the seams in such a manner 
as to give great stiffness to the vent. 
The seams, however, are sufficiently 
open to permit the gases to flow into 
the center tube. For straight work 
this core-vent forms both a rod and a 
vent or passage. For curved work 
the vent may be bent to any desired 


into a 








2.—Use oF METALLIC CoRE VENT. 


Fic. 


instance, in the two 
of the jacket core shown in 
the vents have been bent and 
brought out through core prints at the 
side, as shown at AA. There are a 
great many places where this style of 


shape, as for 
halves 
Fig. 2 


vent will be found exceedingly useful. 
When the vent is bent the seams will 
open somewhat and in order to pre- 
vent the these open 
joints are filled with any kind of wax, 
such as paraffine, beeswax, etc. The 
wax melts out during the baking of 
the core and thus assures a free and 
open vent, while the metal still gives 
stiffness to the core. One of the im- 
portant points claimed for this core- 
liable to 


sand entering, 


vent is that it is not as 


buckle or bend cores on 


expansion of the metal,-as is the case 
with solid rods. 


account of 
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These core vents can also be used 


over and over again in cases where 


the core is 


they can be removed as 
taken out. 





Fic. 1—Copre oF MACPHAIL FLASK. 


It is also claimed that a much 
cheaper core mixture can be used in 
many cases, as the substitution of the 
combined vent and rod makes a stiffer 
core than can be obtained even with 
an oil sand core under the old system 


of construction. 


A NEW FOUNDRY FLASK. 

All foundrymen are familiar with the 
flask 
flask 


is spoiled on account of run-outs which 


shortcomings of the snap and 


know how frequently snap work 





Fic. DraGc oF MaAc- 


CoMPLETE. 


CoPE 


FLASK 


2.—THE 
PHAIL 


AND 


result not only in loss of castings, but 
in burning of the bottom boards. To 
overcome these difficulties the MacPhail 
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Flask & Machine Co., 1270 Monon Bldg., 
Chicago, Ill, has brought out a new 
form of flask, which is shown in the 
accompanying illustrations. It is 
entirely of sheet steel. 


made 
Cope and drag 
have a uniform taper toward the bottom 
board. To hold the sand in the cope 
while it is being turned over, a series 
of projecting lugs or fingers are pro- 
line of the flask; 
the levers shown 
at the ends of the cope part of the flask. 
By depressing the 


vided near the parting 
these are controlled by 


a short dis- 
tance, the lugs are withdrawn, thus re- 
the sand. After the mold is 
completed the sand is released and the 


levers 
leasing 


flask, on account of its taper form, eas- 
ily lifted off. 

To support the 
a sheet steel jacket, made of metal of 
the the and 
having exactly the same taper is dropped 
about the mold. 


sand during pouring 


same thickness as flask, 


This supports the sand 


FIG. UseD IN CONNECTION 


MacPHAIL 


3.—J ACKET 
WITH FLASK. 
perfectly at all points and makes it pos- 
sible to place the casting very close to 
the outside edge of the flask. 
this 


In other 
gives the ad- 
vantage of a complete steel flask with- 
out its 


words, arrangement 


attendant expense. 

The jackets can be readily removed 
from one mold to 
that 
are put up on a machine it is only nec- 
the MacPhail 
self-releasing flasks and six steel jack- 


another so that it is 


claimed where 125 molds per day 


essary to have one of 


ets. The jackets being self-releasing are 


moved from one mold to another as 


they are successively poured. 


A NEW FLASK CLAMP. 


In connection with the roll-over 


molding machine recently brought out 


by the J. W. 


Paxson Co., which was 
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Fic; 2. 


described’ in the September issue of 
Tue Founpry, it was necessary to pro- 
vide some easily adjusted flask clamp 
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which could be used for holding the 
bottom board in place when the flask 
was rolled over. This resulted in the 
designing of the clamp shown in the 
accompanying illustrations, which has 
since been patented and is now being 
manufactured by the J. W. 
Co., of Philadelphia. The clamp con- 
sists of but three parts, namely, the 
bar and clamping piece and a short 
pin to prevent the clamping piece 
from falling off from the bar. In ad- 
justing the clamp it is very important 
that the toe of the clamping piece be 
placed as near the edge as possible. 

The method of applying the clamp 
is shown in Fig. 1. After the toe has 
been placed in contact with the lower 
portion of the flask, the upper end or 
hook is brought to a bearing as shown 
in Fig. 2. 


Paxson 


The rectangular hole in the 
clamps the bar firmly and _ the 
angle of the under side of the hook 
is made such that as it is pressed for- 


toe 


ward in the manner shown in Fig. 3, 
the parts will be drawn together. If 
care is taken to place the toe exactly 


as shown the clamp can be applied 


in such a way as to bring a great pres- 
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Fic. 4 
sure to bear upon the boards. It can, 
however, be instantly released by 
striking the toe a blow as shown in 
Fig. 4. The angle of the hook has to 
be varied for different lengths of 


clamp, as it must be such that a circle 
struck from the point of the toe will 
never be tangent to the 
hook. In the circle 
passes through the base of the hook 
there must be a slight angle between 
the tangent of the circle and the hook. 

The application of this clamp when 
made in the right way is exceedingly 
simple and effective, but if the toe is 
placed back the flask 
it will be found impossible to bring 


more than 


other words, if 


too far under 


it to a good bearing. 
A HIGH PRESSURE SAND 
BLAST. 





Most of the sand blasts in use op- 
erate with a low air pressure. This 
necessitates one of two things. First, 


the introduction of a special blower or 
compressor to 


for the sand 
blast at a proper pressure, and, second, 


the reduction of the 


furnish air 


pressure on. the 
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regular air 


that 
The 
ment requires duplicate apparatus which 
is only in operation part of the time, 
while the latter 


line to necessary for 


the sand _ blast. former 


arrange- 


arrangement is 
wasteful of power. To overcome 


very 
these 
difficulties, a sand blast has been brought 
out by the Cooper Process Co., of Buf- 
falo, N. Y., which operates with the 
ordinary air pressures of from 80 to 90 
pounds per square inch. 








A Hicu 


PRESSURE SAND BLAST. 


\nother advantage of this particular 
blast is that the sand is 
siphoned to the apparatus from a pail 
or any other convenient receptacle. The 
general shown in the 
accompanying illustrations, the air hose 
being connected at the right hand side 
at the point indicated in the 


sty le of sand 


arrangement is 


drawing. 
The suction hose is attached to the nip- 
} 

I 


e, which extends down vertically, and 


1 
i 
the sand is projected out through the 


pipe at the front end of the apparatus. 


It is claimed by the manufacturers 


that this apparatus can be operated by 
unskilled labor and will clean between 
two and three square feet of surface 


per minute. 
blast first 
in cleaning paint or 


This sand was developed 


for use rust from 
structural steel, but has proved so suc- 


- 4 
cesstul 


that it has been applied to the 
device 
veighs but five pounds and is intended 


1 


be attached to a 1! 


cleaning of castings. The entire 


,-Inch air hose 


GENERAL INDUSTRIAL NOTES. 
The 


Burlington, Vt., organized with a cap- 


Vermont Construction Co., 
italization of $100,000, has taken over 
the plant of Lang & Goodhue, at Bur- 
lington. In addition 
construction 


to engineering 
and work a general re- 
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pair and foundry business will be car- 
ried on. 

The Holyoke Motor Foundry Co., 
Ilolyoke, 
with a 


Mass., has been organized 
capitalization of $100,000 to 


deal in iron, steel, brass, etc. The in- 


corporators are: Lewis Sanders, Ny- 
ack, N. Y.; Edward T. McHugh, 194 
Sargent street, Holyoke, and F. F. 
Bennett. 


The Bristol Co., Waterbury, Conn., 
manufacturer of recording instruments, 
has opened a branch office at 753 
Monadnock building, Chicago, III. 

The Rockland Machine & Foundry 
Co. has organized to manufacture hy- 
draulic dredging machinery. The cap- 
ital stock is $10,000 and the incor- 
porators are: William E. Blakeslee, 
Hilburn, N. Y. and Gustavus L. Cud- 
ner, 210 West Thirteenth street, New 
York. 

The Plattsburg Foundry & Machine 
Co. and the Cedar Point Foundry Co., 
Plattsburg, N. Y., have consolidated 
and will hereafter be known as the 
Plattsburg, Foundry & Machine Co. 
The officers John M. Weaver, 
president; John Ross, vice president 
and treasurer; F. E. Tromblee, secre- 
tary, and Theodore Tromblee, general 
manager. 


are: 


The Rochester Implement Co., in- 
corporated with a capital stock of $7,- 
000, will manufacture machinery, tools, 
agricultural implements, etc. The in- 
corporators are: William H. Rower- 
dink, Charles L. Aird and Wallace P. 
Frisch, all of Rochester, N. Y. 

The Morris Coupling Co. has been 
incorporated with a capital stock of 
$8,000 to manufacture shaft couplings 
and collars. 
Windsor Morris, 
and -Howard M. 
ville, N. Y. 

The Bell & Fyfe Foundry Co. has 
now moved its office and foundry from 
Brooklyn, N. 


East 


The incorporators are: 
Herbert 
Baldwin, 


Robinson 
Baldwins 


Y., to Halsey street and 
river, and is 
equipped to handle castings up to 50 


tons in weight. 


Astoria, L. I., 
Machinery castings 
in iron, bronze or composition are manu- 
factured. 
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The business of Maris Bros., Phila- 
delphia, formerly carried on by Frank 
Maris, Charles E. Maris and M. B. M. 
Tatum, will in future be conducted by 
Frank Maris and Charles E. Maris, 
Mr. Tatum having retired from the 
company Oct. I. 

The business formerly conducted by 
the Portsmouth Harbison-Walker Co., 
Portsmouth, O., will in future be han- 
dled by the Harbison-Walker Refrac- 
tories Co., Pittsburg, Pa., and all com- 
munications should be 
that office. 

The Electric Controller & Supply 
Co., Cleveland, O., has opened a Chi- 
cago office in the Merchants Loan and 
Trust building, 135 Adams street, with 
W. M. Connelly in charge. Mr. Con- 
nelly was connected with the electri- 
cal department of 


addressed to 


the Homestead 
works of the Carnegie Steel Co. for 
years, then became electrical en- 
the plant of the 
& RK. RK. Co, 
3irmingham, Ala., and later conducted 
the sales department in central station 
work at Houston, Tex. 

The Bellefontaine Foundry & Ma- 
chine Co., Bellefontaine, O. 
creased its capital stock from $75,000 
to $125,000. 


five 


gineer for Ensley 


Tennessee Coal, Iron 


, has in- 


The Steel Foundry Co., Cincinnati, 
O., has increased its capital stock from 
$100,000 to $200,000. 

The Machinists’ Foundry Co., Mun- 
cie, Ind., has been incorporated with a 
capital of $10,000. The incorporators 
are Frank Burt, Cary Crozier, H. P. 
Gerdau, W. H. Moon, John M. Stet- 
ter, Fred C. Kaiser and A. L. Bing- 
ham. 

The firm of Madden & Co., Rush- 
ville, Ind., has been incorporated with 
a capital of $25,000, to carry on an 


iron and brass foundry business. The 
incorporators are: J. W. Arbuckle, 
Stephen Kelly and Wallace Morgan. 


A foundry, 50 x 100 feet, and a two- 
story machine shop, 50 x 130 feet, will 
be erected. 

The Armor Steel & Foundry Co., 
with a capitalization of $1,000,000, has 
been organized for the operation of 
an open-hearth steel plant at Joliet, 
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Ill. George P. Swift, of Chicago, is 
president and William B. Moore, sec- 
retary of the company, with head- 
the Marquette building, 
A site of fifteen acres in 
Joliet has already been purchased, the 
contract for the buildings and furnaces 
has been let, and construction work 
will be started as soon as plans are 
completed. The begin 
operations with a furnace having a 
of 30 tons per day and a 
force of about 100 men. 

On Sept. 10 the Independent Pneu- 
matic Tool Co., Chicago, held its an- 
nual meeting in Jersey City, N. J., and 
elected the following officers and di- 


quarters in 
Chicago. 


plant will 


capacity 


Presi- 
dent, James B. Brady; Ist vice presi- 
dent, W. O. Jacquette; 2nd vice presi- 
dent, John D. treasurer, C. 
E. Erikson; secretary, A. B. Holmes. 
Directors: John R. Turner, John P. 
Hopkins, W. O. Jacquette, James B. 


rectors for the ensuing year: 


Hurley; 


Brady, John M. Glenn, Simon Flor- 
sheim, C. E. Erikson, John D. Hurley, 
J. J. McCarthy. The company an- 


nounces that it is planning a large ad- 
dition to its plant at Aurora, III. 

The United States Pipe Co., Chi- 
cago, IIl. been incorporated to 
manufacture, buy and sell iron pipe, 


has 


castings, fittings, iron and steel prod- 


ucts, ores, etc. The capital stock is 
$50,000, and the incorporators are: 
Ed. W. Everett, W. H. Jacobs, B. 


Esterline, E. C. Maher and A. C. Mar- 
riott, all of Chicago. 

The H. C. Chase Foundry Co., of 
Chicago, has changed its name to the 
U. S. Yards Foundry Co. 

The 
chine Co., Chicago, II1., 
stock 


& Ma- 
has increased 
$250,000 to 


Featherstone Foundry 


its capital from 
$400,000. 

The 
Wis., 
tal of 
and machine shop business. 


Paul-Luttman Co., Menasha, 
has been organized with a capi- 
foundry 
The in- 
corporators are: Arthur D. Paul, John 
W. Luttman and W. L. Wheeler. The 
shop of A. E. 


Jennings has been purchased and new 


$15,000 to conduct a 


foundry and machine 


machinery will be installed. 
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TRADE OUTLOOK. 

The past month has shown some radi- 
cal changes in the pig iron situation. As 
THE FouNpDRY goes to press the market 
is in a run-away condition, and it is 
very difficult indeed to say what prices 
really are. Some carload lots of No. 2 
foundry iron have been sold in Pitts- 
burg as high as $25 per ton for prompt 
delivery, while the price quoted for de- 
liveries during the first half of 1907 is 
$19.50 valley furnace for No. 2 foundry. 
No. 2 foundry is now selling at $16 Bir- 
mingham for first 
half of next year, much higher prices be- 


delivery during the 


ing paid for spot iron. 
Although the weather has been good 
in the north, 


there is a marked car 


shortage, and it is evident that there is 
going to be a great deal of trouble in 
securing a sufficient number of cars to 
move the freight throughout the winter. 

The market is 
condition, and the H. C. 


which is the 


coke also in a_ bad 
Frick company, 


coke, 


has had to go into the open market and 


largest producer of 


purchase 360,000 tons for delivery in 


1907. It is an exceed-ngly fortunate 


thing for the foundrymen throughout 
the country that a large number of by 
product plants have been started in dif- 
ferent and hence 


places by-product 


foundry coke is available to take the 


place of the old standard Connellsville 
article. 

As mentioned in last month’s Foun- 
pRY, the advance in the price of iron 
ore, as well as the advance in the price 
of coke, will tend to keep the price of 
It’ is sincerely 
market 

more 


pig iron at a high level. 
that. the 
will not 


to be hoped present 


conditions become any 
acute and will not, as is often the case, 
terminate with a slump on account of 
the fact that the high prices stifle busi- 
ness. 

All of the different foundry lines, in- 
cluding gray iron, steel and malleable, 
report large tonnages, and most of them 
their books to 


have orders enough on 


keep them busy for several months. 
The prices at which most of this work 
has been taken, however, are such that 
the marg.n of profit must be exceeding- 
ly narrow on account of the greatly in- 


creased cost of production. 
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ASSOCIATIONS AND SOCIETIES. 


New England Foundrymen’s Associa- 
tion. 


Fred F. Stockwell, Secretary, care of the Bar 
bour-Stockwell Co., Cambridgeport, Mass. 


The monthly meeting of 
the New England Foundrymen’s As- 
sociation was held Oct. 10, at the Ex- 
Club, Dinner 
served at six o'clock, after which the 
routine the 


usual 


regular 


change Soston. was 
business of 


the manner, 


evening was 
disposed of in 
President W. B. Snow presiding. 
The death of Edgar B. Pierce, of 
the Wheeler Foundry Co., Worcester, 
was reported and the chair appointed 
Messrs. C. E. Hildreth, J. F. Kyes 
and L. A. Colvin, a committee to pre- 
pare resolutions. 
Announcement made that 
ing to the convention of the National 
Founders’ 


Was Oow- 


Association falling on the 
same day as the next meeting of this 
the committee 
had decided to hold the next meeting 
at Boston New 
previously arranged, and Dr. Richard 
Moldenke, of Watchung, N. J., 
be the principal speaker. 


association, executive 


instead of Haven as 


would 


Mr. 
Goldschmidt Thermit Co., 


The president then introduced 
EK, Stutz, of 
New York, 
talk on welding 
compound as applied in foundry prac- 
tice 


who illustrated 


heating and 


gave an 
thermit 


Philadelphia Foundrymen’s Associa- 
tion. 
Howard Evans, Secretary, care J. W. Paxson Co. 


Discussion of plans for the entertain- 
ment of the 
American 


annual convention of the 


Foundrymen’s Association, 


which will be held in Philadelphia next 
May, occupied the greater part of the 
monthly meeting of the local association 
of that city, which was held at the Manu 
facturers’ Club on the evening of Oct. 3. 
President Devlin, 


announced 


Thomas who was in 


the chair, the appointment 
of the following committee of entertain- 
ment, which 


of the local 


will have general charge 
arrangements: 

Dr. E. E. Brown, E. E. Brown & Co.; 
A. FE. Outerbridge Jr., Wm. Sellers & 
Co:: S. G. Flagg Jr., S: G. Flagg & Co:: 


C. S. Asbury, Enterprise Mfg. Co.; J. 
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M. Jaycox, Ernest Law & Co.; W. S. 
Hallowell, Harrison Boiler Wks.; Geo. 
C. Davies, Pilling & Crane; W. O. 
Steele, Bateman Mfg. Co.; Geo. R. Sul- 
livan, Rogers, Brown & Co.; E. H. Mum- 
ford, E. H. Mumford Co.; Thos. Evans, 
Eynon-Evans Mfg. Co.; Edgar S. Cook, 
Warwick Iron & Steel Co.; J. H. Sheeler, 
Sheeler-Hemsher Co.; C. Davis, 
chemist; Cyrus Borgner, Cyrus Borgner 
Co.; A. A. Miller, Jron Age; W. H. 
Ridgway, C. Ridgway & Son Co.; W. 
W. Heanne, Matthew Addy & Co.; 
Thos. Devlin, Thos. Devlin Mfg. Co.; 
Howard Evans, J. W. Paxson Co.; W. 
H. Taylor, Geo. V. Cressen Co.; J. 
Thompson, J. Thompson & Co.; Frank 
Krug, Dixon Crucible Co.; H. O. Ev- 
Thos. Devlin Mfg. Co.; W. H. 
Taylor, Geo. V. Gresson Co. 

The meeting was made unusually inter- 
esting by the presence of W. H. McFad- 
den, president, and Dr. R. H. Moldenke, 
secretary, of the American Foundrymen’s 
Association, and H. M. Lane, secretary 
of the Foundry Supply Association, all of 


Geo. 


ans, 


whom spoke of the efforts being made 
to make the coming convention a suc- 
President McFadden said it was 
expected to be the largest gathering of 


cess, 


the American Foundrymen’s Association 
ever held, with not less than 1,000 per- 
sons in attendance. He appealed for a 
deeper interest in the national body and 
Mr. Lane rfe- 


ferred to the very successful convention 


a closer affiliation with it. 


held in Cleveland and touched upon the 
educational value of such gatherings and 
their help to foundrymen. 

The technical paper of the evening 
was read by Geo. C. Davis, official chem- 
ist of the association, on “A Short Des- 
cription of a Flat Casting like Stove 
Plate that is Chilled on the Inside and 
Gray on the Out.” The Hillis & Jones 
Co., of Del., represented 
by J. S. Sterling, was elected to mem- 
bership. 


Wilmington, 


While no definite program has as yet 
been arranged, Mr. Lane and Dr. Brown, 


chairman of the entertainment commit- 
tee, stated that it was proposed to hold 
the convention in the Second Regiment 


del- 
and that 


for the 
Maj estic, 


armory, with headquarters 


egates at the Hotel 
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trips were contemplated to Cramp’s ship 
yard, the Warwick Iron & Steel Co.’s 
plant, League Island navy yard, Wash- 
ington Park, the coke plant in Camden, 
Baldwin Locomotive Works, Link Belt 
Engineering Co. and other points of at- 
traction. 

Dr. Moldenke pointed out the value of 
the American Foundrymen’s Association 
to all those in the foundry business and 
that a 


ing convention 


announced feature of the com- 


would be an _ invitation 
workers in 
attend 


to brass foundrymen and 


aluminum and other metals to 
and form a national organization. 

Other addresses urging vigorous action 
in behalf of the convention and in sup- 
port of the American Foundrymen’s As- 
Stanley 


who suggested a 


sociation were made by 


coe President 


Flagg 
Devlin, 
fine castings, Secre- 
Field, of Pittsburg, 
that 
the entertainment committee would meet 


special display of 
Evans, H. E. 


others. Dr. 


tary 


and Brown announced 


for organization on the same evening as 


the next meeting of the Philadelphia 


ation. 


associ 


Pittsburg Foundrymen’s Association. 


F. H. Zimmers, Secretary, care Union Foundry 
and Machine Co., West Carson Street. 


The 


Foundrymen’s 


the Pittsburg 
Association 
held at 
hotel in that 


The meeting was preceded 


first meeting of 
since the 
the Col- 


city, on 


summers season was 
onial 


\nnex 
October 8. 


} 


by a dinner, at which B. D. Fuller, the 


retiring president, acted as toastmas- 


ter There was a_ large attendance 


and a number of interesting addresses 


were made. Among those addressing 


were W. H. McFadden, 
president of the Foundry- 


the meeting 
American 
men’s J. S. Seaman, of 
Co., S. D. Sleeth, 
Brake Co. D. J. 

Sterritt-Thomas 
and H. FE. Field, of 
Hemphill & Co. The 
address of was 
Burke, 


Pittsburg dis- 


Association, 
the Seaman-Sleeth 


Air 


Thomas, of the 


Westinghouse 


Foundry Co., 
Mackintosh, 
principal the evening 


made by Hon. James Francis 


congressman from the 
was devoted chief- 


Pitts- 


trict. The address 


ly to showing the greatness of 
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burg as a manufacturing center, and 
the fact that the foundry interests had 
greatly in this 
report of 
Zimmers, 


helped 
The 
F, Hi. was read and showed 
that the 
tion is constantly increasing and that 


development. 


annual the secretary, 


the membership of associa- 


its affairs are in a very prosperous 
condition. 

was held 
Henry P. 
Spiker, Sterritt-Thomas Foundry Co.. 
president; H. FE. Field, Mackintosh, 
Hemphill & Co., vice president; J. S. 
Seaman, Seaman-Sleeth 
and F. H. 


executive 


An election of officers 


which resulted as folows: 


Co., treasurer 
Zimmers, secretary. An 
was also elected 


McFadden, S. D. 
D. Fuller, and 


committee 
consisting of W. H. 
Sleeth, E. A. 
[ey 


Kebler, B 
McCormick 
British Foundrymen’s Association. 


F. W. Finch, Kingston House, Lonsdown Rd. 


Gloucester, Eng., Secretary. 


The Birmingham branch of the Brit- 


ish Foundrymen’s’ Association has 
the com- 


follows: 


now issued its program for 


ing season, which is as 
Oct. 20, paper “Carbon and Cast 
Iron,” Stansbie, |: a ee OF F. I. i. 
Nov. IY, Volume 
Alteration Profes- 
Asso- 
“Molding 
Gold 


“Characteristics of 


“Shrinkage and 
During Cooling,” 
Terer, MM. S,. & 
ciate R. S. M. 
Sands,’ FP: 
Medalist. 


Foundry 


sot. 1. 
Déc. x5; 
Longmuir, Carnegie 
Jan. 109, 
Irons,” = G. Feb. 
Testing of Cast 
Hudson, B. S: C.A. -R: 
March 16, “Pig Iron Specifica- 
Sampling from a Maker’s 
View,” H. Pilkington, M. I. 
April 20, General meeting and 
officers. May 18, “Tensile 
Cast Iron,” F.. J. Cook. 
The various visits have already been 


Hailstone. 
10, “Microscopical 
fron,’ ©; F. 
Cs 
tions and 
Point of 
G.. ie 
election of 
Testing of 
referred to; they are to be four in 
number, and are expected to include 
the Summer Lane Electric station, and 
the Mond works, Dudley Port. The lat- 
ter visit specially in view 
this kind 


purposes, for 


will have 


the possibility of utilizing 
of power for foundry 
which it is believed there is a good 
the 


opening in district. 
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At the meeting of the council of 
the association, held on Sept. 29, very 
ereat satisfaction was expressed with 
the special report of the Muiddlesbor- 
ough convention, which appeared in 
the September issue of the 
and the 
the editor in sending copies to each 
member. It is rather likely that this 


report will be adopted as the special 


FouNDRY, 


especially with courtesy of 


official report of the association. 


Cleveland Foundry Foremen. 
H. M. Lane, 610 Schofield Bldg., Secretary. 


The 


Cleveland 


first regular the 
since the 


summer vacation was held in the par- 


meeting of 
foundry foremen 
lors of the American house, Saturday 
evening, Sept. 29. There was a good 
attendance, president Hugh Mackenzie 
being in the chair. The meeting was 
devoted largely to the best methods 
of arranging programs for the coming 
year. A program committee was ap- 
pointed and arrangements made to se- 
cure topics for discussion at the next 
meeting 


Milwaukee Foundry Foremen. 
Julius M. Allis 


Gernianson, 931 
tary. 


Street, Secre 
The 


waukee 


the Mil- 
Associa- 


regular meeting of 


Foundry loremen’s 
tion was held at the rooms of the Metal 
Trades’ Oct. 8. There 
was a large attendance and Mr. S. T. 


\ssociation on 


Johnston, of Chicago, who has charge 
of the foundry equipment department 
of the S. 


instructive 


Obermayer Co., read a very 


and interesting paper on 


foundry appliances and equipment. 


This was followed by a discussion of 
various subjects 


relating to foundry 


practice. 


FOUNDRYMEN’'S 
TION. 
Dr. Richard Moldenke, Secretary, Watchung, N. J. 


AMERICAN ASSOCTA- 


PACIFIC COAST FOUNDRYMEN’S ASSOCIA- 
TION. 


J. D. Morris, Secretary and Treasurer, Seattle, 
Washington. 


BUFFALO FOUNDRYMEN’S ASSOCIATION. 
John E. Gorss, Secretary, 23 Builders’ Exchange. 
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THE ASSOCIATED FOUNDRY FOREMEN. 


Frank C. Everitt, care the J. L. Mott Iron 
Works, Trenton, N. J., Secretary. 


PHILADELPHIA FOUNDRY FOREMEN. 


W. P. Cunningham, Secretary, care American 
Bridge Co., Pencoyd, Pa 


CINCINNATI FOUNDRY FOREMEN 
E, W. Cadwell, Secretary, care S. C. Tatum Co. 


CHICAGO FOUNDRY FOREMEN. 
Mr. Thompson, Link Belt Co., District Vice Pres. 


NEW YORK FOUNDRY FOREMEN’S ASSO- 
CIATION. 


C. H. Thomas, 14 Elizabeth St., So. Norwalk, 
Conn., District Vice President. 


ERIE FOUNDRY FOREMEN. 


W. F. Grunau, Dist. Vice Pres., care Erie City 
Iron Works. 


INDIANAPOLIS FOUNDRY FOREMEN. 


W. S. Keller, of Hetherington & Berner Co., 
District Vice President. 


HAMILTON, ONT., FOUNDRY 
ASSOCIATION. 

A. Chase, care Sawyer & Massey Co., Secretary 
and Treasurer. 


FOREMEN'’S 


Meeting of the Cleveland Club of As- 
sociated Patternmaker Fore- 
men. 

H. J. 


McCaslin, care Wellman-Seaver-Morgan 
Co., Secretary, 
The first regular meeting after the 
summer vacation 
the Penton 
Browning building, 
Oct. 8 There was a 
and Mr. J. Nall read 


interesting 


the of- 
Co., 


evening, 


was held in 


fices of Publishing 
Monday 
fair attendance 
an exceedingly 
the method of 
preparing patterns for molding a large 
casting which was required for a jig. 
Only 


quired 


paper on 


one of these castings was re- 


and hence it desired to 


make the pattern work on it as simple 


Was 


as possible. The reading of the paper 


brought out considerable discussion, 


which was followed by a general dis- 
cussion on patternmaking subjects. 
The club is in a flourishing condition 
and the prospects seem exceedingly 
bright for a good and profitable series 


of meetings through the coming winter 
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FOUNDRY SUPPLY ASSOCIA- 
TION. 


made in the 
FOUNDRY of 


Mention was 


THE 


October is- 
sue of the progress 


made in adopting the constitution and 
other points in the development of the 
Foundry Supply Association which was 
the Cleveland 
American Foundirymen’s 
the 


No regular campaign 


organized at convention 


of the Asso- 


ciation to co-operate with latter 
mentioned body. 
for membership has as yet been started, 
as the officers have been waiting for the 
acceptance of one or two of the trustees, 
little 


worked out before any circular was sent 


and to get the plans a better 


out. In the meantime, however, a large 


number of applications are coming in 


voluntarily and the preliminary arrange- 


ments for the Philadelphia convention 


have largely been made, so that the suc- 
cess of the convention and of the organ- 


ization seems assured. The constitution 


as adopted is as follows: 
CONSTITUTION. 
ARTICLE I. 
NAME. 
name of this Association 
Supply Association.” 
ARTICLE II. 
OBJECT. 

First. The object of the 
be to co-operate with the American Foundry- 
men’s Association for the general betterment 
of the foundry trade, by the introduction of 
improved methods, machinery, etc., into foun- 
dries. To carry out this work to the best ad- 
vantage, the Association shall meet at the an- 
nual convention of the American Foundry- 
men’s Association and shall, whenever deemed 
advisable, hold an exhibition of foundry sup- 
plies and equipment in connection with the 
said convention. 

Second. The Association shall co-operate 
with the American Foundrymen’s Association 
and the local foundrymen in the city where 
the annual convention is held, in arranging 
for the entertainment features. 

ARTICLE III. 

MEMBERSHIP. 
corporation or individual manu- 
dealing in foundry supplies and 
equipment or material used in the foundry 
business, who shall take part in the adoption 
of this Constitution shall,’ upon payment of 
the initiation fee, become a charter member 
of the Association, and thereafter any such 
firm, corporation or individual may become 
a member upon application in writing to the 
Executive Committee, the approval of the ap- 
plication by the said Committee, and by pay- 
ing the initiation fee. 

ARTICLE IV. 

Section 1. The officers of the Association 
are to be the President, First and Second Vice 
Presidents, a Secretary and a_ Treasurer. 
These officers shall be elected at the annual 
meeting and hold office until their successors 
are elected. 

Sec. 2. There shall also be six trustees, two 
of whom shall be elected each year, after the 
first year, and shall hold office for three years. 

SEc. The above mentioned officers with 
the trustees shall form the Executive Com- 


The shall be “The 


Foundry 


Association shall 


Any firm, 
facturing or 
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mittee, of whom six present shall constitute a 
quorum, 
SEc. The Secretary shall receive for his 
service a salary of $500.00 per year, and the 
Treasurer a salary of $50.00 per year. 

Sec. 5. The Treasurer shall be required to 
furnish a $4,000.00 bond and the Secretary 
a $1,000.00 bond, both of which shall be paid 
for by the Association. 

Sec. 6. It shall be the duty of the Treas- 
urer to receive all moneys from the Secretary 
and to receipt therefor, to keep an accurate 
account of all moneys and to make a report 
to the Association at the time of the annual 
convention. The Treasurer shall pay bills 
which have been approved by the Secretary 
or by two other members of the Executive 
Committee in the absence of the Secretary. 

Sec. 7. It shall be the duty of the Secre- 
tary to keep the records of the Association, 
send out notices of meetings, arrange for the 
annual convention and exhibit, when one is 
held, and to make a report to the Association 
each year. The Secretary shall collect all 
moneys and turn them over to the Treasurer, 
from whom he shall receive a receipt for the 
same. 

Sec. 8 The President shall appoint an 
auditing committee of three members, who 
shall audit the accounts of the Secretary and 
Treasurer each year. 

Sec. 9. No obligation shall be incurred ex- 
cept by the Secretary, or in the absence of 
the Secretary, by the approval of at least five 
members of the Executive Committee. 

Sec. 10. In case of the absence or disability 
of the Treasurer, the President shall = sign 
checks for bills approved by the Secretary. 


ARTICLE V. 
DUES. 

The expenses of the 
borne by funds derived 
fees, annual dues and 
exhibits. 

The initiation fee of the 
be $25.00, payable within 
election. 

The annual dues shall be $25.00, $5.00 of 
which shall be payable to the American Foun- 
drymen’s Association by the Treasurer of the 
Foundry Supply Association, so that each 
firm, corporation or individual belonging to 
the Foundry Supply Association will also hold 
membership in the American Foundrymen’s 
Association. 

The annual dues shall be paid on or before 
the first of April of each year. 

Each member shall be entitled to two repre- 
sentatives at the annual convention without 
extra compensation. If any member has more 
than two representatives at the convention, an 
additional fee of fifteen dollars ($15.00) shall 
be paid to the Treasurer for each such repre- 


sentative. 
ARTICLE ‘VI. 
BADGES. 

The members of the Association shall be 
provided with suitable badges to be worn at 
the convention, which badges shall be different 
from those worn by the members of the Amer- 
ican Foundrymen’s Association. 

ARTICLE Vii. 

No firm or individual not a member of the 
Association shall be permitted to exhibit at 
the Annual Convention. 


It is probable that in the December 
issue of THE FounprY we will be able 


Association shall be 
from the _ initiation 
sales of space at the 


shall 
after 


Association 
sixty days 


to publish plans of the armory in which 
the exhibit will be held, and consider- 
more concerning the 
It will 
all en- 
gaged in the foundry supply business to 
know that 


ably information 


organization and the convention. 
undoubtedly be of interest to 


applications have already 
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been received for quite a number of ex- 
hibit spaces, and the exhibit of foundry 
equipment bids fair to surpass that held 


in Cleveland. 


PERSONALS. 
Patrick J. McGuire, superintendent 
at Bessemer for the United States 
Cast Iron Pipe & Foundry Co., has 
resigned, and his place has been taken 
by M. J. Hays, foreman of the cast- 
ing department. 

John A. McGregor has been made 
president of the Union Iron Works, 
San Francisco, Cal., filling the vacan- 
cy caused by the resignation of Rob- 
ert Forsythe, former president. 
Fredericks, 


George 


vice president, has also 
resigned, but his successor has not yet 
named. C. N. Champion, 


assistant treasurer 


been for- 


merly and_ secre- 


tary, has been made secretary and 
treasurer. 

Samuel E. Fetter, formerly with the 
Union Switch & Signal Co. and the 
Westinghouse Machine Co., has been 
placed in charge of the foundries of 
the Carnegie Technical Schools, Pitts- 
burg. 

William H. Foster, secretary of the 
H. C. Chase Co., Chicago, 
Ill., was badly injured by a street car 
in that city Sept. 23. He 


Foundry 


suffered a 
fracture of the leg and several scalp 
wounds, lying unconscious for some 
time before being found, but he will 
recover. 
Henry FE. Pridmore, of Chicago, 
Oct. 6 on the 


steamship Mesaba, bound for London. 


sailed for Europe on 


He expects to be absent for about a 
month. 


Fe. 5%, 


vania Steel Co., states that the proof 


Campbell, of the Pennsyl- 
sheets for the new edition of his work, 


“The Manufacture and Properties of 
Steel,” have practically all been pre- 
pared and that the book will be pub- 
lished in the near future. The present 
edition is exhausted. 


A. W. 


superintendent of the 


Slocum, general 
National 
Wheel Co., Pittsburg, has been made 


Dickson Car 


formerly 


Car 


superintendent of the 
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Wheel Co.’s 
Houston, 


plant, now building, at 
Tex. 

Edward A. Johnson has been made 
director of the foundry department of 
the Winona 


Indianapolis, 


Technical Institute, at 
Ind. Mr. Johnson had 
several years’ experience along practi- 
cal lines with the Twin City foundry 
at Minneapolis, and for the last two 
years has had charge of the foundry 
department of the University of 
Minnesota. 

Frank H. Taylor has re-entered the 
service of the Yale & Towne Mfg. Co. 
He was formerly connected with this 
manager of their Phila- 
delphia branch, which position he held 
for seven 


company as 


years. For the past six 


years he has been manager of the 
Westinghouse Electric & Mfg. Co., of 
Pittsburg. It is understood he is to 
become vice president of the Yale & 
Towne Mfg. Co., and also a director. 
DEATHS. 
Edward T. Fairbanks, superintend- 
ent of the foundry of the Fairbanks 
Co., Springfield, O., died suddenly on 
Sept. 28, of heart failure. 

Benjamin F. Hetherington, president 
of the Hetherington & Berner Iron 
Works Co., died at Indianapolis, Ind., 
Sept. 16, 
native of England. 

George W. 
the Southard-Robertson 


at the age of 77. He was a 


Robertson, president of 
Co., stove 
manufacturer, died at Peekskill, N. Y., 
Sept. 17, of paralysis. He was born 
in New York city, Oct. 19, 1838, and 
was educated at the Peekskill Military 
academy and the Charlotte university 
and had been a member of the New 
York legislature. 

Charles R. Vandercook, who estab- 
lished the first stove foundry in Chi- 
cago, was run down and killed by a 
train in that city, Sept. 21. He was 87 
years of age. 

Chas. 
with the Lindemann & 
Milwaukee, Wis., died 


3ehling, foundry foreman 

Hoverson Co., 

Jct... 3 
FIRES. 

On Sept. 22 the of J. B. 


Tardiff, at Plessisville, Quebec, was de- 


foundry 
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stroyed by fire, resulting in a loss of 


$15,000, insurance. 
The 
Clark 


brass 


partly covered by 
building occupied by T. L. 
& Co., Montreal, 


manufacturing plant, was dam- 


Catiada, as a 


aged to the extent of $5,000 by fire on 
Sept. 21. 
The 


Traverse 


brass 


Cook 


was 


foundry of Bros., 
City, Mich., 


Sept. 25, 


destroyed 
by fire on with a loss of 
$4,000, on which there was $1,250 in- 
surance. The foundry will be rebuilt 
as soon as possible. 

Fire in the brass foundry of the 
Kennedy Valve Works, Coxsackie, N. 
%., “on. Sept.. 15, 
damage to that 
to the sand, 
The 


$8,000. 


caused considerable 


and also 


coke 


estimated to be 


department 


coal and sheds. 


about 


loss is 


NEW CONSTRUCTION. 
The Worcester Steel Foundry Co., 
Worcester Millbury, Mass., is to 
addition 


and 


erect an to its plant. Tour 


new furnaces will be installed and it 


is the intention of the company to 
build another and larger extension to 
the works in the spring. Crucible 
steel castings are manufactured. 


The 


Conn., is 


Andrew Terry Co., Terryville, 


building an addition to its 


foundry and will install a new = air 


rurnace. 
The 


burg, 


Fitchburg Foundry Co., Fitch- 
Mass., is shortly to make a large 


Water 


present 


addition to its 
land 


foundry on 
street, on south of its 
plant. 

The Springfield Foundry Co., Spring 
field, 


building 


Mass., is to erect a new foundry 


to replace that recently de- 
stroyed by fire. 
The 


Derby, 


Birmingham Tron Foundry, 


Conn., is adding a one-story 


build 


new roll 


structure to its present foundry 


ing, which will serve as a 


foundry, as it is the intention of the 


company to move that department 


from the main foundry to make room 


for other work. \n additional cup 


ja and a new 10-ton air furnace will 


be installed. 
The 
Y., has purchased a 


No ‘wich, 
land 


Ireland Machine Co., 


tract of 
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on State street on which it will erect 
a foundry of concrete construction. 
The plant will be equipped with mod- 
ern machinery and will contain an 
electric light plant. 

The Mfg. Co., Buffalo, N. 


Y., has prepared plans for a new foun- 


sarcalo 


dry building. 
William Sellers 
erect a two-story 


& Co., 
addition, at a cost 
of $4,000, to their foundry and patter 
shop at 


Inc., will 


Sixteenth and Buttonwood 
streets, Philadelphia. 

The United States Furnace & Foun- 
dry Co., Darlington, Pa., with general 
offices at Pittsburg, may erect a plant 
at Niles, Mich., efforts 
of the Business Association of 
that city. 

The Foundry, Machine 
& Car Co., Johnstown, Pa., has been 


through the 
Men’s 


Johnstown 
purchased by George P. Suppes and 


his son, George O. Suppes, and the 
name will be changed to the Suppes 
Forge & Go., 


manager. 


with George 
The 


makes*:a specialty of mine car 


Foundry 
©. Suppes as plant 
parts, 
besides doing a general foundry job- 
bing business. 
The Pittsburg Valve & 


Barberton, O., expects to have its new 


fittings Co., 


malleable iron foundry completed by 


Dec. I, when 500 additional men will 


be employed. 
The Hance Casting Co., formerly of 


Columbus, O., has its new foundry at 
Plain City, O., in full operation, dou- 
bling its former capacity for custom 


foundry work, gray iron and semi- 
steel castings 

The American Roll & Foundry Co., 
Canton, O., recently incorporated with 
$200,000 is to 
steel 


and 


a capitalization of erect 


a plant consisting of buildings, 


iron roof and. brick glass walls. 


This 


building 60 x 


will include a main foundry 
160 feet. with a 30-foot 


build- 


ing, 60 x 140 feet, with a 30-foot lean- 


lean-to, a main machine shop 
to, and a brick power house, 38 x 50 
feet. Two air furnaces and a cupola 
The 
Engineering Co., 


will be installed. Garrett-Crom 


well Cleveland, ©., 


is engineer of the plant. Officers havi 
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been elected as follows: J. 
president ; William 
president; Ed, 


B. Baird, 
Gardner, vice 
Langenbach, treasurer, 
and David B. Day, secretary. 

The Buckeye Foundry Co., Cincin- 
nati, O., is planning to erect a one- 
story building, to be used for cleaning 
purposes. 

The Kenton 


Kenton, O., is 


Hardware Mfg. Co., 
planning the erection 
of a one-story brick foundry building. 
The Vulcan Foundry Co., Hartwell, 
near Cincinnati, O., has 
the 
story concrete pattern shop. 
The 


Brass 


taken out a 
permit for erection of a _ three- 
Iron & 


opera- 


Eagle Foundry, 
Plating Co 


Gray 
has begun 
tions in the plant formerly occupied 
by the Indiana Bridge Co., Muncie, 
Ind. 

The new foundry of the P. H. & F. 
M. Roots Co., Connersville, Ind., manu- 
facturer of positive pressure foundry 
blowers, is practically completed, and 
will double the capacity. 

The Wooley & Machine 


Works, Anderson, Ind., is to enlarge 


company’s 
Foundry 


its capacity in the near future by the 
erection of a large building to be used 
for testing and assembling purposes. 

The 
new plant of the Langsenkamp Bros. 
& Wheeler Co., 
been awarded to the Carey Construc- 
tion Co., of 


contract for constructing the 


Indianapolis, Ind., has 
Cleveland. 

The Geneva Foundry & Machine 
Co., Geneva, BEE. 
pleted 


has recently com- 


some improvements to its 


plant, including the installation § of 


new machinery, which will enable it 
to increase its working force. 

The Angell Water 
through J. E. Angell, has purchased a 
Kast St. BEE 
on which it will erect a $15,000 foun- 


Heating Co., 


tract of land in Louis, 
dry building. 
The Root 


neering Co., 


& Van Dervoort 
Moline, Ill., has increased 


Engi- 


its capital stock from $125,000 to $250,- 
ooo, and will make extensive additions 
to its plant. 

Winslow Bros. & Co. 
one-story brick addition to their foun- 
dry at 2487-2489 West Harrison street, 


will erect a 


Chicago. 
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The Joliet Mfg. Co., Joliet, IL, will 
double its capacity by additions to its 
machine shop and foundry. 

The Mill Mfg. Co., At- 
lanta, Ga., has purchased the old plant 
of the United States Pipe Works, at 
Bridgeport, Ala., which consists of a 


DeLoach 


foundry building and pattern’ shop. 


Two new buildings, including a black- 
smith shop and machine shop, will be 


added 


ment 


and considerable 
installed. 


The Cape 


new equip- 


Breton Foundry Co. has 
begun the construction of its plant at 
Sydney, N. S. 

The Prescott Co., 
Mich., is to 


brick 


Menominee, 
plant by a 
14,- 


1 
steel 


increase its 


and steel addition covering 


400 square feet. Both iron and 


castings will be made, with a daily 


output of 25 tons. The company re- 
additions. 


about to 


cently completed extensive 
The Milwaukee rail 


l-oad 1s 


expend an additional $200,000 on its 


locomotive shops in Milwaukee, to in- 


crease the output from 60 to 130 en- 


a 
has spent over $2,- 


gines a year. It 
Milwaukee shops 


West 
| 


in the last two years and has increased 


000,000 on the 


foundry output 


the car wheel from 
200 to 600 wheels per day. 

The 
Mich., 


equipment into its new plant 


Gerson-Carey Co., Lansing, 


has moved its brass foundry 


and the 
will be con- 


output of the company 


iderably increased. A machine shop 
has been added to the 

The Clyde \Vorks, 
Minn., has purchased a tract of 
t one of the larg- 


plant. 
Duluth, 
land 


Iron 


on which it will erec 


est foundries and machine shops in 
the northwest. 


Work on 
Covell plant, at Benton Harbor, Mich., 


the new foundry of the 
is progressing rapidly. 

The Fairbanks-Morse 
loit, Wis., is buildi 
300 feet, to its present plant. 

The 
Newark, N. J., 


has yet 


Mfg. 


adding 


Co., 


t nothing defi- 


Oscar Barnett Foundry 


states tha 


nite been decided in regard 


to the erection of the new plant re- 
cently reported, though the matter is 


under discussion. 
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The Standard Cast Iron Pipe & 
Foundry Co., lately incorporated with 
a capital of $2,000,000, has purchased 
a tract of 30 acres in Bristol, Pa., and 
will establish a plant in which several 
hundred men will be employed. 

The Marion Foundry & Machine 
Works, Marion, Va., has been incor- 
porated with a capital stock of $30,- 
000 by B. F. Buchanan, John S. Ap- 
person, W. F. Culbert and R. A. An- 
This company will succeed 
the Marion Mfg. & Milling Co., organ- 
1901 for the 


derson. 
ized in manufacture of 
stoves, castings and farm implements. 
The Southern 
cupying its new offices in the Brown- 
Marx building, Birmingham, Ala. 
The Hicks Motor Co., Way- 


cross, Ga., manufacturer of gas en- 


Steel Co. is now oc- 


Gas 


producers, has 
additional buildings 
to its plant, including a foundry and 


gines and gas begun 


the erection of 


machine-erecting shop. 
The new plant of R. W. 
hurst & Co., Norfolk, Va., 


turing agricultural implements, is now 


White- 
manufac- 
practically completed. It includes a 
foundry, factory building, pattern stor- 
age house, boiler rooms, engine room, 
etc. The latest 
will be installed. 

The Pipe & 
Gadsden, Ala., is building an addition 


improved machinery 


Coosa Foundry Co., 
to its pipe-fitting department 75 x 175 
feet. 

M. A. Roach has purchased land in 
South Norfolk, Va., on 
planning to erect a large iron foundry. 

i fae be of Madison, S. D., has 
secured a site at Watertown, S. D., for 


which he is 
Bruns 
the erection of an iron foundry. The 


manufacture of gasoline engines will 


probably be taken up later. 

Contracts for the new car-wheel 
plant of the Dickson Car Wheel Co., 
The 


foundry build- 


Houston, Tex., have been let. 


plant includes a main 


ing, 135 x 264 feet, core room, power 
plant and storage building, and will have 
a capacity of 400 car wheels per day. 


The company intends to erect machine 
shops and general foundry later. 
The Hiett Plow Co., Dryden, Ark., 


which was recently incorporated, will 
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manufacture the line of Hiett agricul- 
tural implements heretofore made at 
Ark. Two manufacturing 
buildings are in course of 


Jonesboro, 
construc- 
tion. 

I’, N. Delanoy is erecting a foundry 
in Alameda, Cal., for the manufacture 
of plumbers’ specialties 

The plant of the La Grange Foun- 
dry Co., La Grange, Mo., which is a 
branch of the Gardner Governor Co., 
Quincy, Ill, is now in operation. 

The Crude Oil Power Co., Kansas 
City, Mo., is building a large plant for 
the manufacture of its portable refin- 
ers and crude oil engines, including 
a malleable iron and steel foundry, and 
expects to be in operation by Jan. 1, 
1907. The foundry will at first pro- 
duce about 30,000 pounds of steel cast- 
ings per day, but will be large enough 
to double this capacity later, if neces- 
being con- 

The offi- 
G. W. Fitz- 


Richardson, 


sary. A similar plant is 

structed at Sour Lake, Tex. 
cers of the company are: 
patrick, president; E. E. 
president; W. C. 
urer, and A. A. Osborn, secretary and 


vice Howe, treas- 
manager. 

The Steel Safe Mfg. Co., Spokane, 
Wash., has purchased a site on which 
it will erect a plant for the manufac- 
ture of safes. A foundry will be in- 
cluded. 

The Webb City Iron Works, Webb 
City, Mo., 


plant in 


have its 
Dec. I, 


expects to new 


operation about em- 


ploying 150 men. 

The Smith’s Falls Malleable Cast- 
ings Co., Ltd., Smith’s Falls, Ont., has 
purchased a site of 12 acres on the 


Rideau river and will erect a plant 


duplicating its present one, and will 


equip it in the most modern manner 
for the production of malleable and 
Several hundred men 
William H. Frost, 
of Smith’s Falls, Ont., is president. 
The Works, Torreon, 


Mexico, soon begin the 


steel castings. 
will be employed. 
Torreon Iron 
will erection 
of a foundry building, 60 x 120 feet, 
which will be equipped with the most 
modern appliances for handling heavy 


work. 
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WE SOLD OVER 


45,000 


Barrels FIlOur 


in the past twelve months 









Some one must be satisfied with the flour which they 
are getting, as well as the treatment accorded them, or 
we could not have done this amount of business. 


We are pleased to announce that we are now in shape 
to do double the amount of the above business in the 
future, as we have largely increased the capacity of 
our plant. 


The Piqua Flour Co. 


PIQUA, OHIO, U. S. A. 
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Stevens’ 
Pulverized 
4\ Charcoal 


Stevens’ Pulverized Charcoal 


Absolutely pure, bolted fine to an impalpable dust, goes through 
any shaking bag and leaves no shakings. 





Polishers’ and Platers’ Supplies 


I manufacture the entire line of ee Compositions and 
Foundry Facings and Supplies. 


Samples submitted by express prepaid or goods shipped subject 
to approval. 


The risk is mine. 


Would like to start a Correspondence School. 


FREDERIC B. STEVENS 


Cor. Larned and Third Sts. 
DETROIT, MICH. 
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Abrasive Materials: 
Carborundum Company, Niagara Falls. 
Norton Company, Worcester, Mass. 
Accountants. 


Gunn, Richards & Co., New York. 
Library Bureau, Systematizing Dept., 


Boston. 


Air Compressors: 
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Keep, W. J., Detroit. 
Analysis—Chemical: 
Metallurgical Laboratory, Pittsburg. 
Anchors: 
Lindsay & Co., W. W., Philadelphia. 


Babbitt Metal: 
Ajax Metal Co., Birmingham, Ala. 
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American Blower Co., Detroit. 
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Roots Company, P. H. & F. M., 
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Sturtevant Co., B. F., Boston. 
Blowers—Positive Pressure: 


Connersville Blower Co., Connersville, Ind. 


Piqua Foundry & Mch. Co., Piqua, O. 
Roots Company, P. H. & F. M., 


Connersville, Ind. 


Sturtevant Co., B. F., Boston. 
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Osborn Mfg. Co., Cleveland. 


Buildings (Struct. Steel): 
Lindsay & Co., W. W., Philadelphia. 
Burners (Oil): 
Monarch Engineering & Mfg. Co., 


Baltimore. 


Carbonese: 
Midvale Mining & Mfg. Co., 


E. St. Louis, Ill. 


Castings (Steel): 
Otis Steel Co., Ltd., Cleveland. 


Cement (Furnace): 
Dixon Crucible Co., Jos., Jersey City. 
Gautier & Co., J. H., Jersey City. 
Cement (Metallic): 
Clark Cast Steel Cement Co., Shelton, 
Conn. 
Shelton Metallic Filler Co., Derby, Conn. 
Shanafelt Mfg. Co., Canton, O. 
Smooth-On Mfg. Co., Jersey City. 
Chaplets: 
Burdick & Son, Albany. 


‘Lindsay & Co., W. W., Philadelphia. 
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U. S. Chaplet Co., New York. 
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Core Binders: 
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Core Machines: 
Brown Specialty Machry. Co., Chicago. 
Falls Rivet & Mch. Co., Cuyahoga Falls, O. 
Jones & Atwood, Stourbridge, Eng. 
Kent Mfg. Co., Kent, O. 
Turner, Vaughn & Taylor Co., 
Cuyahoga Falls, O 
Core Tapering Machines: 
Brown Specialty-Machinery Co., 
Core Ovens: 
Atlas Car & Mfg. Co., Cleveland. 
Falls Rivet & Mch. Co., Cuyahoga Falls, O. 
Millett Core Oven Co., Brightwood, Mass. 
Paxson Co., J. W., Philadelphia. 
Pangborn Co., Thos. W., New York. 
Smith Foundry Supply Co., J. D., 
Cleveland. 
Core Oven Recording Thermometer: 
Bristol Co., Waterbury. 
Cost Keeping Systems. 
Gunn, Richards & Co., New York. 
Library Bureau, Systematizing Dept., 
Boston. 


Chicago. 


Loughry, James C., Elyria, O. 
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Case Mfg. Co., Columbus, O. 
Curtis & Co. Mfg. Co., St. Louis, III. 
Manning, Maxwell & Moore, New York. 
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Sellers & Co., William, Inc., Philadelphia. 
Whiting Foundry & Equipment Co., 

Harvey, Ill. 


Continued on page 126 
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A Man’s Stomach and a Furnace 


are alike in that neither works well when the lining is out of order, 
and the cost of repair is a large item ineach case. About the lining 
of your stomach see your doctor, but for your furnace lining get 


COLLIAU CUPOLA BLOCKS. 


The toughest, most refractory, most durable, and most economical 
block on the market; outwears every other lining. Made to fit 
any cupola and all sizes in stock. 





How about Smooth-Faced Castings? 


That’s something you’ve been longing for, for some time, no doubt. 
Within easy reach now, just send for Stevens’ Carbon Blacking 
This is a blacking that remains insolution—is more easily applied— 
Saves time in finishing— gives a smoother and more perfect 
finish than any other blacking. A trial will prove the truth of 
theseclaims. Try itnow—today. For use wherevera ‘ wet black- 
ing’’ is used—on Loam or Dry Sand Molds and as a Core Wash. 





Saves Three Ways 


Reduces cost, lessens loss, improves quality--the net result is 
pleased customers, a good asset for any foundry. STEVENS’ 
GENUINE EAST INDIA PLUMBAGO goes farther and produces 
better results than any other. One cask convinces. ‘‘ Everything 
for a Foundry.’’ All goods of quality. 


Frederic B. Stevens 


Manufacturer 


Cor. Larned and Third Sts. 
Detroit, Mich. 




















“TRE FOUNDRY 


Crucibles: 


Dixon Crucible Co., Jos., Jersey City. 
Fair, Taylor & Co., San Francisco. 
Gautier & Co., J. H., Jersey City. 
McCullough-Dalzell Crucible Co., 


Pittsburg. 


Monarch Engineering & Mfg. Co., 


Baltimore. 


Paxson Co., J. W., Philadelphia. 
Ross-Tacony Crucible Co., Philadelphia. 
Seidel, R. B., Inc., Philadelphia, Pa. 
Taylor, Robt. J., Inc., Philadelphia. 


Cupolas: 


Byram & Co., Detroit. 

Gilmour, J., New York. 
McCormick Co., J. S., Pittsburg. 
Northern Engnrng Works, Detroit. 
Paxson Co., J. W., Philadelphia. 
Whiting Foundry Equipment Co., 


Harvey, Ill. 


Cupola Linings: 


McCormick Co., J. S., Pittsburg. 
Paxson Co., J. W., Philadelphia. 


Curbing (Foundry): 
United States Steel Piling Co., Chicago. 
Elevators: 


Curtis & Co. Mfg. Co., St. Louis. 

Ridgway & Son, Craig, Coatesville, Pa. 
Engines (Gas): 

Turner, Vaughn & Taylor Co., 


Cuyahoga Falls, O. 


Engines (Steam): 
American Blower Co., Detroit. 
Sturtevant Co., B. F., Boston. 


Engineers (Foundry, Mech., Elec., &c.): 
Dodge & Day, Philadelphia. 
Hooper, Geo. K.. New York City. 
Lindsay & Co., W. W., Philadelphia. 

Facings: 

Dixon Crucible Co., Jos., Jersey City. 
Hill & Griffith Co., Cincinnati. 
R. MacKellar’s Sons Co., Peekskill, 
McCormick Co., J. S., Pittsburg. 
Obermayer Co., S., Cincinnati. 
Paxson Co., J. W., Philadelphia. 
Pettinos Bros., Bethlehem, Pa. 


Smith Foundry Supply Co., J. D., Cleveland. 


Stephens & Co., Kidwelly, Eng. 
Stevens, F. B., Detroit. 
Western Foundry Supply Co., 


E. St. Louis, I. 


Fans: 
American Blower Co., Detroit. 


Ferro-Manganese: 


Kendall & Flick, Washington, D. C. 
Rogers, Brown & Co., Cincinnati. 


Ferro-Silicon: 
Roessler & Hasslacher Chemical Co., 


New York. 


Rogers, Brown & Co., Cincinnati. 


N. Y. 
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Fillers (Metallic): 


Clark Cast Steel Cement Co., 
Shelton, Conn. 
Shanafelt Mfg. Co., Canton, O. 
Shelton Metallic Filler Co., Derby, Conn. 
Smooth-On Mfg. Co., Jersey City. 
Fillets: 
Cleveland Fillet Co., Cleveland, O. 
Shanafelt Mfg. Co., Canton, O. 
Fire Brick: 
Gautier & Co., J. H., Jersey City. 
Maurer & Son, Henry, New York. 
Paxson Co., J. W., Philadelphia. 
Fire Sand: 
Carborundum Co., Niagara Falls, N. Y. 
Flasks: 
Adams Co., Dubuque, Ia. 
3arnett Fdy. Co., Oscar, Newark. 
Brass Founders’ Supply Co., Newark. 
Flasks (Snap): 
Adams Co., Dubuque, Ia. 
Diamond Clamp & Flask Co., 
Richmond, Ind. 
Obermayer Co., S., Cincinnati. 
Paxson Co., J. W.,. Philadelphia. 
F.our: 
Piqua Flour Co., Piqua, O. 
Foundry Equipment (Iron & Brass): 
Barnett Fdy. Co., Oscar, Newark. 
Etting, Edward J., Philadelphia. 
Obermayer Co., S., Cincinnati. 
Pangborn Co., Thos. W., New York. 
Sly, W. W. Mfg. Co., Cleveland. 
Stevens, F. B., Detroit. : 
Taylor, Robert J., Inc., Philadelphia. 
Wiener Co., Ernest, New York. 
Foundry Supplies: 
\. L. Taylor, San Francisco. 
Hill & Griffith Co., Cincinnati. 
McCormick Co., J. S., Pittsburg. 
Obermayer Co., S., Cincinnati. 
Osborn Mfg. Co., Cleveland. 
Pangborn Co., Thos. W., New York. 
Paxson Co., J. W., Philadelphia. 
Shanafelt Mfg. Co., Canton, O. 
Smith Foundry Supply Co., J. D., 
Cleveland 
Stevens, F. B., Detroit. 
Taylor, Robert J., Inc., Philadelphia. 
Furnaces (Melting): 
Barnett Foundry Co., Oscar, Newark, N. J. 
Monarch Engineering & Mfg. Co., 
Baltimore 
Paxson Co., J. W., Philadelphia. 
Rockwell Engineering Co., New York. 
Grinding Machinery: 
Adams Co., Dubuque, Ia. 
Bridgeport Safety Emery 
Bridgeport, Conn. 
Norton Co., Worcester. 
Ransom Mfg. Co., Oshkosh, Wis. 
Grinding Wheels: 
Norton Co., Worcester. 


Wheel Co. 


Continued on page 128 
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The Cost of It 


The expense of a modern system of cost- 
keeping need be no greater than a 
crude, antiquated and inefficient way 
of keeping accounts. 

Such a system is accurate, quick and in 





ample detail, and it gives the detailed 
costs of every part of the work while 
the business is fresh—when it is mort 
valuable as a basis of comparison. 


We have studied cost-keeping very care- 


fully and have installed systems which 
meet these requirements in many well-. 
known foundries. 


Will you accord us an interview? 








GUNN, RICHARDS & COMPANY 


Production Engineers and 
Public Accountants 


43 WALL STREET, 50 CONGRESS STREET, 





NEW YORK 


43 EXCHANGE PLACE, BOSTON 


224 ST. JAMES STREET, MONTREAL 




















“THE FOUNDRY 


Hammers (Pneumatic Chipping): 


Dayton Pneumatic Tool Co., Dayton, O. 
Ingersoll-Rand Co., New York. 


Heating & Ventilating Apparatus: 


American Blower Co., Detroit. 
Sturtevant Co., B. F., Boston. 


Hoists: 
Curtis & Co., Mfg. Co., St. Louis. 


General Pneumatic Tool Co., Montour Falls. 


N. Y 


Harrington Son & Co., Edwin, Philadelphia. 


Niles-Bement-Pond Co., New York. 
Northern Engrg. Works, Detroit. 
Pawling & Harnischfeger, Milwaukee. 


Sellers & Co., Inc., William, Philadelphia. 
Whiting Fdy. Equipment Co., Harvey, III. 


Yale & Towne Mfg. Co., New York. 
Hoists (Pneumatic): 
Ridgway & Son, Craig, Coatesville, Pa. 
Hydrofluoric Acid: 
General Chemical Co., Philadelphia. 
Industrial Ry. Equipment: 
Atlas Car & Mfg. Co., Cleveland. 


The Gregg Company, Ltd., Newburg, N. Y. 


Wiener Co., Ernest, New York. 
Iron Ore: 

Rogers, Brown & Co., Cincinnati. 
Lacquers: 

New Era Lustre Co., New Haven. 
Ladles: 

Northern Engrg. Works, Detroit. 


Molding Machines: 


Adams Co., Dubuque, Ia. 
Arcade Manufacturing Co., 
Berkshire Mfg. Co., Cleveland. 


Herman Pneumatic Machine Co., Zelienople, 


Pa. 
Manning, Maxwell & Moore, New York. 
Maywood Foundry & Machine Co., 


New York. 


Mumford Co., E. H., Philadelphia. 

Paxson Co., J. W., Philadelphia. 

Pridmore, Henry E., Chicago. 

Tabor Mfg. Co., Philadelphia. 

Turner Machine Co., Philadelphia. 
Oil (Linseed): 


Holland Linseed Oil Co., Chicago. 


Pattern Letters: 
Shanafelt Mfg. Co., Canton, O. 


Packing (Rubber Sheet): 
Smooth-On Mfg. Co., Jersey City. 
Parting Materials: 


Foundy Specialty Co., Cincinnati. 
Partamol Co., New York. 


Patterns (Metal & Wood): 
Herman Pneumatic Machine Co., 


Zelienople, Pa. 


Freeport, III. 
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Pattern Shop Equipment: 
Fox Machine Co., Grand Rapids, Mich. 


Phosphorizers: 


McCullough-Dalzell Crucible Co., 
Pittsburg. 
Phosphor Tin: 


Crescent Phosphorized Metal Co., 


Philadelphia. 
New Era Mfg. Co., Kalamazoo. 


Pig Iron: 


Addy & Co., Mathew, Cincinnati. 

Baird & West, Detroit. 

Bartlett & Co., N. S., Boston. 

Cherry Valley Iron Co., Pittsburg. 

Columbus Iron & Steel Co., Columbus. 

Dalton, Nash & Co., New York. 

De Camp Bros. & Yule, St. Louis. 

Dimmick & Co., J. K., Buffalo. 

Domhoff & Joyce Co., Cincinnati. 

Elliott, Debevoise & Anderson, New York. 

Field Sales Agency, Robert, Cincinnati. 

Goodrich & Co., F. A., Detroit. 

Hillman & Son, J. H., Pittsburg. 

McKeefrey & Co., Leetonia, O. 

Mohr, J. J., Philadelphia. 

Pickands, Brown & Co., Chicago. 

Pickands, Mather & Co., Cleveland. 

Pilling & Crane, Philadelphia. 

Rogers, Brown & Co., Cincinnati. 

Shepard, Chas. G., Buffalo. 

Stevens, F. B., Detroit. 

Thomas Furnace Co., Milwaukee. 

Walter-Wallingford & Co., Cincinnati & 
Pittsburg. 


Plumbago: 


Dixon Crucible Co., Jos., Jersey City. 
Gautier & Co., J. H., Jersey City. 

Hill & Griffith Co., Cincinnati. 
McCullough-Dalzell Crucible Co., Pittsburg. 
Obermayer Co., S., Cincinnati. 

Pettinos Bros., Bethlehem, Pa. 
Ross-Tacony Crucible Co., Philadelphia. 
Stevens, F. B., Detroit. 


Polishers’ & Platers’ Supplies: 
B., Detroit. 
Riddles: 


Adams Co., Dubuque, Ia. 
U. S. Chaplet Co., New York. 


Sand: 


Dresden Sand Co., Dresden, O. 

Paxson Co., J. W., Philadelphia. 
Pangborn Co., Thos. W., New York. 
Standard Sand & Machine Co., Cleveland. 
Stevens, F..B., Detroit. 


Sand Blast Machinery: 
Drucklieb, C., New York. 
Pangborn Co., Thos. W., New York. 
Paxson Co., J. W., Philadelphia. 


Tilghman-Brooksbank Sand Blast Co., 
Philadelphia. 


Stevens, F. 


Continued on page 130. 





